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© Peptide compounds, process for preparation thereof and pharmaceutical composition comprising 
the same. 



© A compound of the formula : 



a 




R 5 



2 wherein R 1 is lower alkyl, aryl, arylamino, pyridyl, pyrrolyl, pyrazolopyridyl. quinolyl, or a group of the 
O) formula : 

m 
o 

Q. 

wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
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2 is 0. S or NH, 

each of which may have suitable substituent(s); 
R 2 is hydrogen or lower alkyl; 
R 3 is hydrogen or hydroxy; 

R 4 is lower alkyl which may have suitable substituent(s), and 

R 5 is ar(lower)alkyl which may have suitable substituent(s) or pyridyl(lower)alkyl, or 

R 4 and R s are linked together to form benzene-condensed lower alkylene; 

A is an amino acid residue excepting D-Trp, which may have suitable substituent(s); and 

Y is bond, lower alkylene or lower alkenylene. 

and a pharmaceutically acceptable salt thereof. 

processes for their preparation and pharmaceutical compositions comprising them as active ingredient in 
association with a pharmaceutically acceptable carrier or excipient. 
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PEPTIDE COMPOUNDS, PROCESSES FOR PREPARATION THEREOF AND PHARMACEUTICAL COMPOSI- 
TION COMPRISING THE SAME 



The present invention relates to new peptide compounds and pharmaceutical^ acceptable salt thereof. 

More particularly, it relates to new peptide compounds and pharmaceutical^ acceptable salts th reof 
which have pharmacological activities such as tachykinin antagonism, especially substance P antagonism, 
neurokinin A antagonism, neurokinin B antagonism, and the like, to processes for preparation th reof, to 
s pharmaceutical composition comprising the same, and to a use of the same as a medicament. 

One object of the present invention is to provide new and useful peptide compounds and pharmaceuti- 
cal^ acceptable salts thereof which have pharmacological activities such as tachykinin antagonism, 
especially substance P antagonism, neurokinin A antagonism, neurokinin B antagonism, and the like. 

Another object of the present invention is to provide processes for the preparation of said peptide 

to compounds and salts thereof. 

A further object of the present invention is to provide a pharmaceutical composition comprising, as an 
active ingredient, said peptide compounds and pharmaceutical^ acceptable salts thereof. 

Still further object of the present invention is to provide a use of said peptide compound or a 
pharmaceutical^ acceptable salt thereof as tachykinin antagonist, especially substance P antagonist, 
16 neurokinin A antagonist or neurokinin B antagonist useful for treating or preventing tachykinin mediated 
diseases, for example, respiratory diseases such as asthma, rhinitis, cough, expectoration, and th like; 
ophthalmic diseases such as conjunctivitis, vernal conjunctivitis, and the like; cutaneous diseases such as 
contact dermatitis, atopic dermatitis, urticaria, and other eczematoid dermatitis, and the like; inflammatory 
diseases such as rheumatoid arthritis, and the like; pains or aches (e.g., migraine, headache, toothache, 
so cancerous pain, etc.); and the like in human being or animals. 

The object compounds of the present invention can be represented by the following general formula (I). 



26 



30 




wherein R 1 is tower alkyl, aryl, arylamino, pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl, or a group of the 
formula : 



40 




wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
Z is 0, S or NH, 

each of which may have suitable substttuent(s); 
R 2 is hydrogen or lower alkyl; 
R 3 is hydrogen or hydroxy; 

R 4 is lower alkyl which may have suitable substituent(s), and 

R 5 is ar(lower)alkyl which may have suitable substituent(s) or pyridyl(lower)alkyl, or 

R* and R 5 are linked together to form benzene-condensed lower alkylene; 

A is an amino acid residue xcepting D-Trp, which may have suitable substituent(s); and 
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Y is bond, lower alkylene or tower alkenylene. 

According to th present invention, the new peptide compounds (I) can be prepared by processes 
which are illustrated in the following schemes. 

Proc ss 1 



TO 



15 



20 



25 



30 



36 




\ -5 

R 



(ID 

or its reactive derivative 
at the amino group or 
a salt thereof 



R - Y - COOH 
(III) 

or its reactive derivativ 
at the carboxy group or 
a salt thereof 




(I) 

or a salt thereof 



40 



Process 2 



45 



50 



56 



Oct 



N' 
H 




(I-a) 
or a salt thereof 



L - R" 
a 

(IV) 
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Process 3 




R 4 




Elimination of 
the carboxy 
protective group 



{I-O 
or a salt thereof 




(I-d) 
or a salt thereof 
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Proc ss 4 




(I-d) 
or a salt thereof 



Amidation 




(I-e) 
or a salt thereof 



Process 5 




a 



Oxidation 



(I-f) 
or a salt thereof 
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70 



75 




(i-g) 

or a salt thereof 



20 



Process 6 



25 



30 



35 




R 2 CE 
I I 



Introduction of the 
amino , hydroxy and/or 
car boxy protective 
group 



-R 5 



(I-h) 

or its reactive derivative at the 
amino, hydroxy and/or car boxy group 
or a salt thereof 



40 



45 



50 




d 



65 



(I-i) 
or a salt 
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10 



Process 7 



1 

R — — Y- 




1 



R 2 CH. 
I 1 



MaN 



3 
(V) 



(i) 



is 



(I-j) 
or a salt thereof 



20 



25 



30 



35 




2 1 
R CH. 



(VI) 

or a salt thereof 



40 



45 



Hydrogenatlon 
(ii) 




2 • 

R CH- 

I 1 



60 



(I-k) 
or a salt thereof 
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Process 8 



R 




Elimination of the amino 
hydroxy and/or carboxy 
protective group 



5 



d-i) 

or a salt thereof 



Process 9 




R 4 

R 5 



(I-h> 
or a salt thereof 




9 



MbSR 



R 4 (VI) 



R 5 



(I-Jc) 
or a salt thereof 
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Process 10 



03 



N 

is 



(I'D 
or a salt thereof 




Elimination of the 

* 

amino protective 
4 group 



R 5 



(I-ro) 
or a salt thereof 




X ^ R 5 

H 

(i-a) 
or a salt thereof 
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Process 11 



76 



20 



25 



30 



36 



40 



45 



50 



55 




Elimination of 
4 the hydroxy 

1 _ v __rvv * I iti_rvv_« / R a protective group 



R 5 



(I-n) 
or a salt thereof 



R 1 . 




< 

R 

(I-o) 



or a salt thereof 

wherein R\ R 2 ( R 3 , R 4 , R 5 , A, X and Y are each as defined above, 
Rj is protected hydroxy(lower)alkyi, 
Rj is hydroxy(lower)alkyl, 

R| is tower alkyl which may have suitable substrtuent(s), 
Rg is protected carboxy(lower)alkyl, 
R? is carboxy(lower)alkyl t 

R§ is carbamoyl(lower)alkyl which may have suitable substituent(s), 
Rf is amino protective group, 
R s is lower alkyl, 

A. is an amino acid residue containing a thio, 

At> is an amino acid residue containing a suifinyl or suifonyl, 

Ao is an amino acid residue containing an amino, a hydroxy and/or a carboxy, 

Ad Is an amino acid residue containing a protected amino, a protected hydroxy and/or a protected carboxy, 

At is an amino acid residue containing a sulfonyloxy which has a suitable substituent, 

A* is an amino add residue containing an azido, 

Ag is an amino acid residue containing an amino, 

At, is an amino acid residue containing a protected hydroxy, 

Aj is an amino acid residue containing lower aikytthio, 

L is an acid residue, and 

M« and M b are each an alkaline metal. 

As to the starting compounds (10 and (III), some of them are novel and can be prepared by the 
procedures described in the preparations and Examples mentioned later or a conventional manner. 

Throughout the present specification, the amino acid, peptides, protective groups, condensing agents, 
etc. are indicated by the abbreviations according to the 1UPAOIUB (Commission on Biological Norn ncla- 
ture) which are in common us in the field of art 

Moreover, unless otherwise indicated, the amino acids and their residues when shown by such 
abbreviations are meant to be L-configured compounds and residues. 
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Suitable pharmaceutical^ acceptable salts of the starting and object compound are conventional non- 
toxic salt and include an acid addition salt such as an organic acid salt (e.g. acetate, trifluoroacetate, 
maleate, tartrate, methanesulfonate. benzenesulfonate, formate, toluenesulfonat , tc), an inorganic acid salt 
(e.g. hydrochloride, hydrobromide, hydriodide. sulfate, nitrate, phosphate, etc.), or a salt with an amino acid 
(e.g. arginine, aspartic acid, glutamic acid, etc.). or a metal salt such as an alkali metal salt (e.g. sodium 
salt, potassium salt, etc.) and an alkaline earth metal salt (e.g. calcium salt, magnesium salt, etc.), an 
ammonium salt, an organic base salt (e.g. trimethylamine salt, triethylamine salt, pyridine salt, picolin salt, 
dicyclohexylamine salt. N.N'-dibenzy lethylenediamine salt, etc.). or the like. 

In the above and subsequent descriptions of the present specification, suitable examples and illustra- 
tions of the various definitions which the present invention include within the scope thereof are explained in 
detail as follows. 

The term "lower" is intended to mean 1 to 6, preferably 1 to 4 carbon atom(s), unless otherwise 
indicated. 

Suitable "lower alkyP may include a straight or branched one such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl. tert-butyl. pentyl. hexyl. and the like, in which the most preferred one is methyl. 

Suitable "aryl" and the aryl moiety of "arylamino" may include phenyl, tolyl, xylyl, mesityl, cumenyl, 
naphtyl, and the like, in which the preferred one is Ce -C10 aryl and the most preferred one is phenyl. 

Suitable "lower alkylene" is one having 1 to 6 carbon atom(s) and may include methylene, thylene, 
trimethylene, propylene, tetramethylene, methyltrimethylene, hexamethylene, and the like, in which the 
preferred one is methylene, ethylene or trimethylene. 

Suitable "lower alkenylene" is one having 2 to 6 carbon atom(s) and may include vinyl ne, pro- 
penylene, and the like, in which the preferred one is vinylene. 

Suitable "an amino acid residue excepting D-Trp" means a bivalent residue derived from an amino acid 
excepting D-Trp. and such amino acid may be glycine (Gly), D- or L- alanine (Ala), 0-alanine WAla), D- or 
L-valine (Val). D- or L* leucine (Leu). D- or L-isoleucine (He). D- or L- serine (Ser). D- or L- threonine (Thr), 
D- or L-cysteine (Cys). D- or L- methionine (Met), D- or L-phenylalanine (Phe). L-tryptophan (Trp). D- or L- 
tyrosine fTyr), D- or L- proline (Pro). D- or L- hydroxypropine (Pro(OH)) such as 3-hydroxyproline (Pro- 
(30H)) and 4-hydroxyproline (Pro[40H)), D- or L- azetidine-2-carboxylic acid (Azt), D- or L- thioproline (Tpr), 
D- or L-aminoproline (Pro(NH 2 )) such as 3-aminoproline (Pro(3NH 2 )) and 4-aminoproline (Pro(4NH 2 )), D- or 
L- pyroglutamic acid (pGlu), D- or L- 2-aminoisobutyric acid (Aib), D- or L-glutamic acid (Glu), D- or L- 
aspartic acid (Asp). D- or L- glutamine (Gin), D- or L- asparagine (Asn), D- or L-lysine (Lys), D- or L- 
arginine (Arg), D- or L- histidine (His), D- or L- ornithine (Orn), D- or L- hydroxypiperidinecarboxylic acid 
such as 5-hydroxypiperidine*2-carboxyiic acid, D- or L- mercaptoproline (Pro(SH)) such as 3-m rcap- 
toproline (Pro(3SH)) and 4-mercaptoproline (Pro(4SH)), whose side chains, which are amino, hydroxy, thiol 
or carboxy groups, may be substituted by the suitable substituent(s). Said suitable substituent(s) may 
include acyl such as carbamoyl, lower alkanoyl (e.g„ formyl, acetyl, etc.), trlhalo(lower)alkoxycarbonyl (e.g. 
2,2^-trichloroethoxycarbonyl, etc.). ar(lower)alkoxycarbonyl (e.g. benzyloxycarbonyl. etc.), lower alkylsui- 
fonyl (e.g., mesyl ethylsultonyl, etc,), lower alkoxalyl (e.g., methoxyalyl. ethoxyalyl. etc.), arylsurfonyl ( .g., 
phenylsulfbnyl, tolylsulfonyl, etc.), haloar(lower)alkoxycarbonyl (e.g., o-chlorobenzyloxycarbonyl, etc.), 
carboxy(lower)alkanoyl (e.g., carboxyacetyl, carboxypropionyl. etc.), glycyl, 0-alanyl, N-lower alkoxycar- 
borryiglycyl (©-9- N-rtutacycarbonylglycyl, etc.) and N-lower alkoxycarbonyl^-alanyl (e.g., N-t- 
butoxycart»nyl-0-aIanyl, etc.), N,N-di(lower)alkylamino(lower)alkanoyl (e.g., N.N-dlmethylaminoacetyl, N.N- 
diethylaminoacetyl, N.N-dimethylaminopropionyl 1 N.N-diethylaminopropionyl, etc.), carboxyalyl, mor- 
phollnocarbonyl, amino(lower)alkanoyl (e.g., aminoacetyl, amlnopropionyl. etc.). N-ar(lower)- 
alkoxycarbonylamino(lower)alkanoyl (e.g, N-benzyloxycarbonylaminoacetyl, etc.), threonyl. N-lower alkox- 
ycarbonylthreonyl (e.g. N-t-butoxycarbonylthreonyl, etc.), N-iower alkanoylthreonyl (e.g., N-acetylthreonyl, 
etc.). N-lower aikoxycarbonyl(iower)alkyl-N-lower alkoxycarbonylamino(lower)alkanoyl (e.g., N-t- 
butoxy<aut>onylmethyl-N-t^ etc.), o-glutamyl, N-ar(lower)alkoxycarbonyl-0-ar- 

(lower)aikyi-<rglutamyi (e.g., N-benzyloxycarbonyl-O-benzyl-a-giutamyl. etc.), 7-glutamyl, N-ar(low r)- 
alkoxyOTbOTyl-0-ar(lower)alkyl^lutamyl (e.g., N-berayloxycarbonyl-O-benzyl-rglutamyl. etc.), lower al- 
kyl (e^., methyl, ethyl, t-butyl, etc.), carboxy(Iower)alkyl (e.g. cstfboxymethyi, etc.), morpholino, glycino 
amide, threonino amide, N-giutamino N-lower alkylamide (e.g^ N'-glutamino N-t-butylamide, etc.), di(low r)- 
alkyiamino (e.g. dimethylamlno. etc.), ar(lower)alkyl (e.g.. benzyl, phenethyl, etc.), trihalo(lower)alkyl (e.g., 
2A2-trlchloroethyl, etc.). lower alkoxycarbonyl(lower)alkyl (e.g„ methoxycarbonylmethyl, ethoxycarbonyl- 
methyl, t-butoxycarbonylmethyl, etc.), or usual protecting group used in the field of art In case that such 
amino acid contain a thio, it may be its sulfoxid or sulfone. 

Suitable "carboxy(lower)alkyi" may include carboxymethyl, carboxyethyl, carboxypropyl, and the iik . 
Suitabl "protected carboxy(lower)alkyl" means the above-mentioned carboxy(low r)alkyl, in which the 
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carboxy group is protected by a conventional protective group such as esterified carboxy group. Preferred 
example of th ester moiety thereof may include lower alkyl ester (e.g. methyl ester, ethyl ester, propyl 
ester, tert-butyl ester, etc.), and the like. 

Suitable "carbamoylflow r)alkyl which may have suitable substituent(s)" may include carbamoyl(iower)- 
alkyl (e.g., carbamoylmethyl, carbamoylethyl, carbamoylpropyl, tc), carbamoyl(lower)alkyl having suitable 
substituent(s) such as low r alkylcarbamoyl(lower)aikyl ( .g, methylcarbamoylmethyt, ethylcarbamoytmethyl, 
etc.), amino(lower)alkylcarbamoyl(lower)aikyl (e.g. ( aminomethylcarbamoylmethyl, aminoethylcarbamoyl- 
methyl. etc.), lower alkylamino(lower)alkylcarbamoyl(lower)alkyl (e.g„ dimethylaminomethylcarbamoyl- 
methyl, dimethylaminoethylcarbamoylmethyl, etc.), and the like. 

Suitable "lower alkyl which may have suitable substituent(s)" may include a conventional group, which 
is used in the field of art such as lower alkyl, carboxy(lower)alkyl, protected carboxy(Iower)alkyl, carbamoyt- 
(lower)alkyl which may have suitable substituent(s), each of which is as exemplified above, lower 
alkylamino(lower)alkyl (e.g. dimethylaminomethyl, dimethylaminoethyl, etc.), hydroxy(lower)alkyl ( .g., 
hydroxy methyl, hydroxyethyl, etc.), protected hydroxy(lower)a!kyl such as acyloxy{lower)alkyl (e.g. acetylox- 
yethyl, etc.) and the like. 

Suitable "an amino acid residue containing a thio" means a bivalent residue derived from an amino acid 
containing a thio, and may include Tpr, Met, and the like. 

Suitable "an amino acid residue containing a suifinyl or suffonyl" means a bivalent residue derived from 
an amino acid containing a suifinyl or sulfonyl, and may include Tpr(O), Met(O), TprJO 2 ), MetfO 2 ). and the 
like. 

Suitable "an amino acid residue containing an amino, a hydroxy and/or a carboxy" may Include a 
bivalent residue of an amino acid such as Pro(40H), Ser, Thr, Tyr, and the like. 

Suitable "an amino acid residue containing a protected amino, a protected hydroxy and/or a protected 
carboxy" means the above-mentioned group, in which the amino, hydroxy and/or carboxy is protected by a 
conventional group used in the field of the art such as carbamoyl, lower alkylsulfonyl (e.g„ m syl, 
ethylsuifonyl, etc.), arylsulfonyl (e.g., phenylsuHonyl, tolylsulfonyl, etc.), lower aIkoxycarbonyl(lower)alkyl 
(e.g., methoxycarbonylmethyl, ethoxycarbonylmethyl, etc.), and the like. 

Suitable "an amino acid residue containing suifonyloxy which has a suitable substituent" m ans a 
bivalent residue derived from an amino acid containing suifonyloxy which has a suitable substituent, in 
which "suifonyloxy which has a suitable substituent" may include lower alkylsulfonyloxy (e.g., methylsul- 
fonyloxy, ethylsulfonyloxy, etc.), halo(lower)alkylsulfonyloxy (e.g.. trifluoromethylsulfonyloxy, etc.), arylsul- 
fonyloxy (e.g., phenylsulfonyloxy, tolylsulfonyloxy, etc.), and the like. 

Suitable "an amino acid residue containing an azido" may include a bivalent residue of an amino acid 
such as Pro(4N 3 ), and the like. 

Suitable "an amino acid residue containing an amino" may include a bivalent residue of an amino acid 

such as Pro(4NH 2 ), and the like. 

Suitable "alkaline metal" may include sodium, potassium, and the like. 

Suitable "an acid residue" may include halogen (e.g., fiuoro, chloro, bromo, iodo), acyloxy ( .g., 
tosyioxy, mesyloxy, etc.). and the like. 

Suitable "ar(lawer)a!ky1 which may have suitable substituent(s)" may include a conventional group, 
which Is used in the field of amino acid and peptide chemistry, such as ar(lower)alkyl (e.g. trityi, benzhydryl, 
benzyl, phenethyl, etc.), substituted ar(k>wer)alkyl (e.g.. o-fluorobenzyl, m-fluorobenzyl, o-trifluoromethylben- 
zyl, etc), and the Hke. 

Suitable "pyrldyl(lower)alkyl" may include 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl. and th 

like. 

Suitable group of the formula : 




in which R 4 and R 5 are linked together to form benzene-condensed lower alkylene, may include 1-ind linyl, 
2-isoindolinyl. 1^,3,4-tetrahydroquinolin-1-yl t 1 A3,4^tetrahydroisoquinolin-2-yl, and the like. 

Suitable "hydroxy(lower)alkyr may include hydroxymethyl, hydroxyethyl, hydroxypropyl. and the like. 

Suitable "protected hydroxy(lower)alkyl" means th above-mentioned hydroxy(low r)alkyl, in which the 
hydroxy group is protected by a conventional protective group such as acyl (e.g. acetyl, etc.), and may 
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include acetyloxyethyl and th lik . 

Suitable "amino protective group" may be a conv ntional protectiv group, which is used in the field of 
amino acid and peptide chemistry, that is. may include acyl such as lower alkanoyl (e.g. formyl, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, etc.). lower alkoxycarbonyl (e.g. methox- 
ycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, t-butoxycarbonyl, etc.), and the like. 

Suitable "an amino acid residue containing lower alkytthio" means a bivalent residue of an amino acid 
containing lower alkytthio, in which lower alkytthio may include methylthio, ethylthio, and the like. 

Suitable substituent on R 1 moiety may include a conventional group, which is used in the field of amino 
acid and peptide chemistry, such as lower alkyl which may have suitable substituent(s), amino protective 
group, each as defined above, hydroxy, halogen (e.g. fluoro, chloro, etc.), lower alkoxy (e.g. m thoxy, 
butoxy, etc.), N,N-di(lower)alkylamino (e.g. dimethylamino, etc.), lower alkoxycarbonyl (e.g. methoxycar- 
bonyt, t-butoxycarbonyl, etc.), and the like. 

Particularly, the preferred embodiments of R\ R 2 , R 3 , R* t R s , A and Y are as follows. 
R 1 is lower alkyl (e.g. isopentyl, etc.); 

aryl which may have one or more, preferably one to three substituent(s) selected from hydroxy, lower 

alkoxy and N,N-di(lower)alkylamino (e.g. phenyl, hydroxyphenyl, dihydroxyphenyl, hydroxydimethox- 

yphenyl, N,N-dimethylaminophenyl, etc.); 

arylamino (e.g. anilino, etc.); 

pyridyl; 

pyrrolyl; 

pyrazolopyridyl; 

quinolyl; 

benzpfuryl; 

indazolyl; 

benzothienyl; 

a group of the formula : 



wherein R 6 is hydrogen; 

lower alkyl (e.g. methyl, isopropyl, etc.); 

carboxy(lower)alkyl (e.g. carboxymethyl etc.); 

esterified carboxy(lower)alxyl such as lower alkoxycarbonyl(lower)alkyl (e.g, t-butoxycarbonylmethyl, etc.); 

N,N-di(lower)alkylamino(lower)alkyl (e.g. N,N-dimethylaminoethyl, etc.); 

or 

N,NHJi(lowei)alkylamirK>(lower)alkyicai1)amoyl(^ (e.g. N.N-dimethytaminoethylcarbamoyim thyl, 

etc.); and 

R 7 is hydrogen; 

hydroxy; 

halogen (e.g. chloro, etc.); 

lower alkyl (e.g. methyl, etc.); 

low r alkoxy (e.g. methoxy, etc.); or 




wherein R 6 is hydrogen; or 

lower alkoxycarbonyl (e.g. t-butoxycarbonyl, etc.); 

or a group of the formula : 
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N,N-di lower)a!kylamino (e.g. N.N-dimethylamino, etc.); 

R 2 is hydrogen; or 

lower alkyl (e.g. methyl, etc.); 

R 3 is hydrogen; or 

hydroxy; 

R* is lower alkyl <e.g. methyl, etc.); 
hydroxy(lower)alkyl (e.g. hydroxyethyl, etc.); or 

acyloxy(lower)atkyl such as lower aikanoyloxy(lower)alkyl (e.g. acetyloxyethyl, etc.); 
R 5 is ar(lower)alkyl such as mono or di or triphenyl(lower)aikyl (e.g. benzyl, etc.); 

haloar(lower)alkyl such as halo-substituted mono or di or tripheny!(lower)alkyl (e.g. ffuorobenzyl, chloroben- 
zyl. etc.); 

hato(Iower)alkylar(fower)alkyl such as halo(tower)alkyl-substituted mono or di or triphenyl(lower)alkyl (e.g. 
triftuoromethylbenzyl, etc.); or 
pyridyl(lower)alkyl (e.g. pyridylmethyl, etc.); or 

R 4 and R 5 are linked together to form benzene-condensed lower alkylene (e.g. 1 ,2,3,4-tetrahydroquinolin-2- 
yl, etc.); 

A is a bivalent residue derived from an amino acid excepting D-Trp, which may have suitable substituent(s) 
such as proline, hydroxyproline (e.g. 4-hydroxyproline, etc.), glycine, serine, asparagine, aminoisobutyric 
acid {e.g. 2-aminoisobutyric acid, etc.), azetidinecarboxyiic acid (e.g. azetidine-2-carboxylic acid, etc.), 
thioproline, aspartic acid, lysine, methionine, threonine, alanine, ornithine, hydroxypiperidinecarboxylic acid 
(e.g. 5-hydroxypiperidine-2-carboxylic acid, etc.), 4-acyloxyproline [e.g. 4-lower alkanoyloxyproline, 4-low r 
alkanesulfonyloxyproline, 4-arenesulfonyioxyproiine, 4-carbamoyloxyproline t etc.], 4-lower alkoxyproiine, 4- 
carboxy(lower)alkoxyproline t 4-lower alkoxycarbonyMower alkoxyproiine, 4-lower alkylthioproline, 4- 
aminoproline, 4-acylaminoproline [e.g. 4-carboxy(lower)alkanoylaminoproline, 4-amino(low r)- 
alkanoylaminoproline, 4-ar(tower)alkoxycarbonylamino(lower)alkanoylaminoproline, 4-amino and carboxy 
substituted lower alkanoylaminoproiine, 4-ar(lower)alkoxycartx)nylamino and ar(lower)alkoxycarbonyl substi- 
tuted lower alkanoylaminoproiine, etc.), 4-oxaloaminoproiine, 4-lower alkoxalylaminoproline, 4-lower al- 
kanesutfonylaminoproline, 4-N,N-di(lower)alkytamino(tower)alkanoylaminoproline f etc.], OMower alkylserin , 
O^arflowerjalkylserine, thioproline sulfoxide, thioproline sulfone, 0*-ar(lower)alkyl hydrogen aspartate, 
(carbamoyl and hydroxy substituted lower alkylamino)-/S-aspartate, carbamoyi(lower)alkylamino-j8-aspartat , 
morpholino-/9-aspartate, (carbamoyl and lower alkylcarbamoyl substituted lower alkylaminoH-aspartate, N 6 - 
acyllysine [e.g. N^arflowerjalkoxycarbonyllysine, N 6 -haIoar(lower)alkoxycarbonyllysine, N 6 -N,N-di(lower)- 
alkylamino-lower alkanoyllysine, N 6 -morpholinocarbonyllysine, N 6 -N-iower alkoxycarbonyl-N-lower 
alkoxycarbonyI(lower)alkylamino(lower)alkanoyllysine, N 6 -(hydroxy and lower alkanoylamino substitut d low- 
er alkanoyl)lysine, N e -(hydroxy and lower alkoxycarbonylamino substituted lower aIkanoyl)lysine, NMower 
aikoxycarbonylamino(lower)alkanoyllysine, N 6 -amino lower)alkanoyllysine ( etc.], N s -acy (ornithine [e.g. l^-ar- 
(lower)alkoxycarbonyiomithine, ^-(hydroxy and lower alkanoylamino substituted lower alkanoyl)omithine, 
N 5 -(hydroxy and lower alkoxycarbonylamino substituted lower alkanoyl)omithine, etc.], etc.; 
more preferably 
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Pro, D-Pro, Pro(40H), Gly, Ser, Asn, Aib, Azt, 

Tpr, Asp, Lys, Met, Thr, Ala, Orn, OH 

Tpr(O), TprtO,), ProUOCHjCC^Bu*) , 

ProUOMs), Pro(4NH,), 

C0 2 H , 

Pro(4NHC0CO 2 Et), Pro(40CONH 2 ), Asp(OBzl) , 
i— Gln-NHBU^ E t 2 N ( CH 2 ) jCO-j 

Asp , Lys(Z), Lys, 

CHjCOJBu* 

Boc-Thr— i Ac -Thr — , r— COCH-.N \ 

1 I I 2 BOG 

Lys, Lys, Lys , 

pCON w O 

Lys , Pro(40Ac), Pro(4NHCOCH 2 NHZ) / 

Pro(4NHCOCH 2 NH 2 ) , Pro(4NHCO(CH 2 ) 2 CHC0 2 Bzl) , 

NHZ 

Pro ( 4NHCO( CH 2 ) 2 CHC0 2 H) , Pro ( 4NHCO ( CH 2 ) jCOjH) , 

NH 2 

Pr o(4NHCOC0 2 H), Pro(40Ts), Pro(4SMe), Pro(40Me), 



j — Thr-NH 2 — *T ^0 

Ser(Bzl), Lys(Ol-Z), Asp , Asp , 

p Gly-NH 2 Boc-pAla— j 
Asp , SerfBu*), Orn(Z), Lys, 

Boc-Gly— | Boc-Thr— j 

Lys r Orn , 

Pro ( 4NHC0CH ( CH 2 ) 2 C0 2 Bzl , Ac-Thr-| 

NHZ Orn, 
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H-pAla— | H-Gly-| 

Lys, Lys, Pro(40CH 2 co 2 H) , 

Pro ( 4NHCOCH ( CH 2 ) jCOjH ) , Pro ( 4NHMS ) , 

NH 2 

Pro{4NHCO(CH 2 ) 2 NEt 2 ) , Pro( 40CH 2 C0 2 Et ) or 

CO(CH 2 ) 2 C0 2 H 
Orn ; and 



r 



Y is bond; 

lower alky lene (e.g. methylene, ethylene, trimethylene, etc.); or 
lower alkenylene (e.g. vinylene, etc.). 

The processes for preparing the object compound (I) are explained in detail in the following. 



Process 1 

The object compound (I) or a salt thereof can be prepared by reacting the compound (II) or its reactive 
derivative at the amino group or a salt thereof with the compound (III) or its reactive derivativ at the 
carboxy group or a salt thereof. 

Suitable reactive derivative at the amino group of the compound (tl) may include SchifFs base type 
imino or its tautomeric enamine type isomer formed by the reaction of the compound (II) with a carbonyl 
compound such as aldehyde, ketone or the like; a silyl derivative formed by the reaction of the compound 
(10 with a silyl compound such as bis(trimethylsilyl)acetamide, mono(trimethylsilyl) acetamide, bis- 
(trimethylsilyl)urea or the like; a derivative formed by reaction of the compound (II) with phosphorus 
trichloride or phosgene, and the like. 

Suitable salts of the compound (II) and its reactive derivative can be referred to the ones as exemplifi d 
for the compound (I). 

Suitable reactive derivative at the carboxy group of the compound (III) may include an acid halide, an 
acid anhydride, an activated amide, an activated ester, and the like. Suitable examples of the reactiv 
derivatives may be an acid chloride; an acid azide; a mixed acid anhydride within acid such as substituted 
phosphoric acid [e.g. dialkylphosphoric acid, phenylphosphoric acid, diphenylphosphoric acid, dibenzyl- 
phosphoric acid, halogenated phosphoric acid, etc.], dialkylphosphorous acid, sulfurous acid, thiosulfuric 
acid, sulfuric acid, sulfonic acid [e.g. methanesulfdnic acid, etc.], aliphatic carboxylic acid [e.g. acetic acid, 
propionic acid, butyric acid, isobutyric acid, pivalic acid, pentanoic acid, isopentanoic acid, 2-ethylbutyric 
acid, trichloroacetic acid, etc.] or aromatic carboxylic acid [e.g. benzoic acid, etc.]; a symmetrical acid 
anhydride; an activated amide with Imidazole, 4-substituted imidazole, dimethytpyrazole, triazote or 
tetrazole; or an activated ester [e.g. cyanomethyl ester, methoxymethyl ester, dimethyliminomethyl [(CHa)- 
2 fi=CH-] ester, vinyl ester, propargyl ester, p-nitrophenyl ester, 2,4-dinttrophenyl ester, trichlorophenyl 
ester, pentachlorophenyl ester, mesylphenyl ester, phenylazophenyl ester, phenyl thioester, p-nitrophenyl 
thioester, p-cresyl thioester, carboxymethyl thioester, pyranyl ester, pyridyl ester, piperidyl ester, 8-quinolyl 
thioester, etc.], or an ester with a N-hydroxy compound [e.g. N.N-dimethyihydroxylamine, 1-hydroxy-2-(1H)- 
pyridone, N-hydroxysucdnimide, N-hydroxyphthalimide, 1-hydroxy-1H-benzotriazoie, etc.], and the like. 
These reactive derivatives can optionally be selected from them according to the kind of the compound (III) 
to be used. 

Suitable salts of the compound (III) and its reactive derivative may be a base salt such as an alkali 
metal salt [e.g. sodium salt, potassium salt etc], an alkaline earth metal salt [e.g. calcium salt, magnesium 
salt, etc.], an ammonium salt, an organic base salt [e.g. trimethylamine salt, triethylamine salt, pyridine salt, 
picolin salt dicyclohexylamine salt N.N-dibenzytethylenediamine salt, etc.], or the like, and an acid 
addition salt as exemplified for th compound (1). 

Th reaction is usually carri d out in a conventional solvent such as water, alcohol [e.g. methanol, 
ethanol, etc.], acetone, dioxane, acetonitrile, chloroform, methylene chloride, ethylene chloride, 
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tetrahydrofuran. ethyl acetate, N.N-dimethylformamid , pyridine or any other organic solvent which does not 
adversely influence the reaction. These conventional solvent may also be used in a mixture with water. 

In this r action, wh n the compound (III) is used in a fre acid form or its salt form, th reaction is 
preferably carried out in the presence of a conventional condensing agent such as N,N'-dicyclo* 

s hexylcarbodiimide; N-cyclohexyl-N'-morpholinoethylcarbodiimide; N-cyclohexyl-N -{4- 

dlethylaminocycloh xyl)carbodiimide; N,N -diethylcarbodtimide, N.N'-diisopropylcarbodiimide; N-ethyl-N'-(3- 
dimethylaminopropyl)carbodiimide; N,N'^arbonylbis-(2-methylimidazole); pentamethyleneketene-N- 
cyclohexy limine; diphenylketene-N-cyclohexylimine; ethoxyacetylene; 1-alkoxy-1-chioroethylene; trialkyl 
phosphite; ethyl polyphosphate; isopropyl polyphosphate; phosphorus oxychloride (phosphoryl chloride); 

jo phosphorus trichloride; diphenyl phosphorylazide; thionyl chloride; oxalyl chloride; lower alkyl haloformat 
Ie.g. ethyl chloroformate, isopropyl chloroformate, etc.]; triphenylphosphine; 2-ethyl-7-hydroxybenzisox- 
azolium salt; 2-ethyi-5-(m-sulfophenyl)isoxazotium hydroxide intramolecular salt; benzotriazoM*yl-oxy-tris- 
(dimethylamino)-phosphoniumhexafluorophosphate; 1-(p-chloroben2enesulfonyloxy)-6-chloro-1H-ben- 
zotriazole; so-called Vilsmeier reagent prepared by the reaction of N.N-dimethylformamide with thionyl 

75 chloride, phosgene, trichloromethyl chloroformate, phosphorus oxychloride, etc.; or the like. 

The reaction may also be carried out in the presence of an inorganic or organic base such as an alkali 
metal bicarbonate, tri(lower)aJkylamine, pyridine, N-(lower)aIkylmorpholine, N,N-dl(lower)alkylbenzylamine. 
or the like. 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to 
20 warming. 



Process 2 

25 The object compound (l-b) or a salt thereof can be prepared by reacting the compound (l-a) or a salt 

thereof with the compound (IV). 

The present reaction is usually carried out in the presence of a base such as alkali lithium (e.g. n-butyl 

lithium, etc.), alkali metal hydride <e.g. sodium hydride, potassium hydride, etc.), tri(lower)alkylamine (e.g. 

trimethylamine, triethylamine. etc.), pyridine or its derivative (e.g. picoline, lutidine. 4-dimethylaminopyridine, 
30 etc.), or the like. 

The present reaction is usually carried out in a solvent such as dioxane, dimethyl sulfoxide, dimethylfor- 
mamide, diethylformamide, dimethylacetamide, benzene, tetrahydrofuran, or any other solvent which does 
not adversely affect the reaction. In case that the base to be used is liquid, it can also be used as a solvent. 
If necessary, the present reaction can be used phase transfer catalyst (e.g. cetyltrimethylammonium 
as chloride, etc.). 

The reaction temperature is not critical and the reaction is usually carried out under cooling, at ambient 

temperature or under heating. 

The present reaction includes, within its scope, the case that the hydroxy group on A is reacted during 

the reaction or at the post-treating step of the present process. 

40 

Process 3 

The object compound (W) or a salt thereof can be prepared by subjecting the compound (l-c) or a salt 

45 thereof to elimination reaction of the carboxy protective group. 

In the present elimination reaction, all conventional methods used in the elimination reaction of the 
carboxy protective group, for example, hydrolysis, reduction, elimination using Lewis acid. to. are 
applicable. When the carboxy protective group is an ester, it can be eliminated by hydrolysis or elimination 
using Lewis acid. The hydrolysis is preferably carried out in the presence of a base or an acid. 

so Suitable base may include, for example, an inorganic base such as alkali metal hydroxide (e.g. sodium 
hydroxide, potassium hydroxide, etc.), alkaline earth metal hydroxide (e.g. magnesium hydroxide, calcium 
hydroxide, etc.), alkali metal carbonate (e.g, sodium carbonate, potassium carbonate, etc.), alkaline earth 
metal carbonate (e.g. magnesium carbonate, calcium carbonate, etc.), alkali metal bicarbonate (e.g. sodium 
bicarbonate, potassium bicarbonate, etc.), alkali metal acetate (e.g. sodium acetate, potassium acetat , 

55 etc.), alkaline earth metal phosphate (e.g. magnesium phosphate, calcium phosphate, etc.), alkali metal 
hydrogen phosphate (e.g. dlsodium hydrogen phosphate, dipotassium hydrogen phosphate, etc.), or the 
like, and an organic base such as trialkylamine (e.g. trimethylamine, triethylamine. etc.), picoline, N- 
methylpyrrolidine. N-methylmorpholine, l,5-diazabicyclo[4.3.0]non-5-one. 1,4-diazabicyclo[22^]octane, 1,5- 
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diazabicyclo[5.4.0Jundecene-5 or the like. The hydrolysis using a base is often carried out in water or a 
hydrophilic organic solvent or a mixed solvent thereof. 

Suitable acid may include an organic acid (e.g. formic acid, acetic acid, propionic acid, tc.) and an 
inorganic acid (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, etc.). 
6 The present hydrolysis is usually carried out in an organic solvent, water, or a mixed solvent thereof. 

The reaction temperature is not critical, and it may suitably be selected in accordance with th kind of 
the carboxyprotective group and the elimination method. 

The elimination using Lewis acid is carried out by reacting the compound- (l-c) or a salt thereof with 
Lewis acid such as boron trihalide (e.g. boron trichloride, boron trifluoride, etc.), titanium tetrahalide (e.g. 
to titanium tetrachloride, titanium tetrabromide, etc.), tin tetrahalide (e.g. tin tetrachloride, tin tetrabromide, 
etc.), aluminum halide (e.g. aluminum chloride, aluminum bromide, etc.), trihaioacetic acid (e.g. trich- 
loroacetic acid, trifluoroacetic acid, etc.) or the like. This elimination reaction is preferably carried out in the 
presence of cation trapping agents (e.g. anisole, phenol, etc.) and is usually carried out in a solvent such as 
nitroalkane (e.g. nitromethane. nitroethane, etc.), aikylene halide (e.g. methylene chloride, ethylene chloride, 
»6 etc.). diethyl ether, carbon disulfide or any other solvent which does not adversely affect the reaction, thes 
solvents may be used as a mixture thereof. 

The reduction elimination can be applied preferably for elimination of the protective group such as halo- 
(lower)alkyl (e.g. 2-iodoethyl, 2,2,2-trichloroethyl, etc.) ester, ar(iower>alkyl (e.g. benzyl, etc.) ester or the 
like. 

20 The reduction method applicable for the elimination reacting may include, for example, reduction by 

using a combination of a metal (e.g. zinc, zinc amalgam, etc.) or a salt of chromium compound ( .g. 

chromous chloride, chromous acetate, etc.) and an organic or an inorganic acid (e.g. acetic acid, propionic 

acid, hydrochloric acid, etc.); and conventional catalytic reduction in the presence of a conventional metallic 

catalyst (e.g. palladium carbon, Raney nickel, etc.). 
25 The reaction temperature is not critical, and the reaction is usually carried out under cooling, at ambient 

temperature or under warming. 

The present elimination reaction includes, within its scope, the case that the amino, hydroxy and/or 

carboxy protective group for A is eliminated during the reaction or at the post-treating step of the present 

process. 

30 

Process 4 

The object compound (l-e) or a salt thereof can be prepared by subjecting the compound (l-d) or Its 
reactive derivative at the carboxy group or a salt thereof to amidatlon. 

The amidating agent to be used in the present amidation may include amine which may have suitable 
substituent(s) such as lower alkyi (e.g., methyl, ethyl, etc.), amino(lower)alkyl (e.g., aminomethyl, 
aminoethyl. etc.), lower alkylamino(lower)alkyl (e.g„ dimethylaminomethyl, dimethylaminoethyl, etc.) and the 
like. 

Suitable reactive derivative at the carboxy group of the compound (l-d) can be referred to the ones as 
exemplified for the compound (III) in Process 1 . 

This reaction can be carried out in substantially the same manner as Process 1^, and therefore the 
reaction mode and reaction conditions [e.g. reaction derivatives, solvents, reaction temperature, etc.] of this 
reaction are to be referred to those as explained in Process 1^. Process 5 

The object compound (l-g) or a salt thereof can be prepared by oxidizing the compound (H) or a salt 

thereof. 

The oxidizing agent to be used in this reaction may include an inorganic peracid or a salt thereof (e.g. 
periodic acid, persulfuric acid, or sodium or potassium salt thereof, etc.), an organic peracid or a salt thereof 
(e.g. perbenzoic acid, m-chloroperbenzoic acid, performic acid, peracetic acid,chloroperacetic acid, 
trifiuoroperacetic acid, or sodium or potassium salt thereof, etc.), ozone, hydrogen peroxide, urea-hydrogen 
peroxide, N-halosuccinimide (e.g. N-bromosuccinimide, N-chlorosuccinimlde, etc.), hydrochlorite compound 
(e.g. tert-butyl hydrochlorite, etc.) permanganate (e.g. potassium permanganate, etc.), or any other conven- 
tional oxidizing agent which can oxidide a sulfinyl group to a suffonyl group. 

The present reaction can also be carried out in the presence of a compound comprising Group Vb or 
Vlb metal In the Periodic Table of elements, for example, tungstic acid, molybdic acid, vanadic acid, etc., or 
an alkali or an alkaline earth metal salt th reof. 

The present oxidation reaction is usually carri d out in a conventional solvent which does not adversely 
influence th reaction such as water, acetic acid, chloroform, methyl ne chloride, acetone, methanol, 

19 
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ethano! or a mixture thereof. 

The reaction temperature is not critical and the reaction is preferably carried out under cooling to at 
ambient temperature. 



Process 6 

The object compound (M) or a salt thereof can be prepared by subjecting the compound (l-h) or its 
reactive derivative at the amino, hydroxy and/or carboxy group or a salt thereof to introduction reaction of 
the amino, hydroxy and/or carboxy protective group. 

The reaction can be carried out in substantially the same manner as Process 1, and therefore the 
reaction mode and reaction conditions [e.g. solvents, reaction temperature, etc.] of this reaction are to be 
referred to those as explained in Process 1_. 

The present reaction includes, within Its scope, the case that the amino group on R 1 is reacted during 
the reaction or at the post-treating step of the present process. 



10 



15 



Process 7-(i) 

20 The compound (VI) or a salt thereof can be prepared by reacting the compound (l-j) or a salt thereof 
with the compound (V). 

. The reaction is usually carried out in a conventional solvent such as dimethyl sulfoxide or any oth r 
solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under warming to heating. 

25 

Process 7-Qi) 

The object compound (l-k) or a salt thereof can be prepared by subjecting the compound (VI) or a salt 
30 thereof to hydrogenation. This reaction is usually carried out in the presence of triphenylphosphine, 
palladium on carbon, or the like. 

The reaction is usually carried out in a conventional solvent such as alcohol (e.g., methanol, ethanol, 
etc.), or any other solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under cooling to h ating. 

35 

Process 8 

The object compound (l-h) or a salt thereof can be prepared by subjecting the compound (N) or a salt 
40 thereof to elimination reaction of the amino, hydroxy and/or carboxy protective group. 

This reaction can be carried out in substantially the same manner as Process 3, and therefore the 
reaction mode and reaction conditions [e.g. bases, acids, reducing agents, catalysts, solvents, reaction 
temperature, etc.] of this reaction are to be referred to those as explained in Process 3. 

The present elimination reaction includes, within its scope, the case that the carboxy protective group 
45 for R 1 is eliminated during the reaction or at the post-treating step of the present process. 



Process 9 

so The object compound (I- 1) or a salt thereof can be prepared by reacting the compound (l-k) r a salt 
thereof with the compound (VI). 

The reaction is usually carried out in a conventional solvent such as N,N-dlmethytformamlde or any 
other solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried put under cooling to heating. 

55 

Process 10 
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The object compound (l-a) or a salt thereof can be prepared by subjecting the compound (l-m) or a salt 
thereof to elimination reaction of the amino, protectiv group. 

This reaction can be carried out in substantially the same manner as Process 3, and therefore the 
reaction mode and reaction conditions [e.g. bases, acids, reducing agents, catalysts, solvents, reaction 
6 temperature, etc.] of this reaction are to be referred to those as explained in Process 3. 



Process 11 

10 The object compound (ho) or a salt thereof can be prepared by subjecting the compound (i-n) or a salt 
thereof to elimination reaction of the hydroxy protective group. 

This reaction can be carried out in substantially the same manner as Process 3 t and ther fore th 
reaction mode and reaction conditions [e.g. bases, acids, reducing agents, catalysts, solvents, reaction 
temperature, etc.] of this reaction are to be referred to those as explained in Process 3. 

75 The compounds obtained by the above processes can be isolated and purified by a conventional 
method such as pulverization, recrystailization, column chromatography, reprecipitation, or the like. 

It is to be noted that the compound (I) and the other compounds may include one or more 
stereoisomers due to asymmetric carbon atoms, and all of such isomers and mixture thereof are included 
within the scope of this invention. 

20 The object compounds (I) and pharmaceutically acceptable salt thereof have pharmacological activities 
such as tachykinin antagonism, especially substance P antagonism, neurokinin A antagonism or neurokinin 
B antagonism, and therefore are useful for treating or preventing tachykinin mediated diseases, for exampl , 
respiratory diseases such as asthma, rhinitis, cough, expectoration, and the like; ophthalmic diseases such 
as conjunctivitis.vemal conjunctivitis, and the like; cutaneous diseases such as contact dermatitis, atopic 

25 dermatitis, urticaria, and other eczematoid dermatitis, and the like; inflammatory diseases such as rheuma- 
toid arthritis, and the like; pains or aches (e.g. migraine, headache, toothache, cancerous pain, etc.); and th 
like. 

Further, it is expected that the object compounds (I) of the present invention are useful for treating or 
preventing ophthalmic diseases such as glaucoma, uveitis, and the like; gastrointestinal diseases such as 

30 ulcer, ulcerative colitis, irritable bowel syndrome, food allergy, and the like; inflammatory diseases such as 
nephritis, and the like; circulatory diseases such as hypertension, angina pectoris, cardiac failure, thrombo- 
sis, and the like; pollakiuria; dementia; schizophrenia; Huntington's chorea; carcinoid syndrome; im- 
munosuppresive agent, and the like. 

For therapeutic purpose, the compounds (I) and pharmaceutically acceptable salts thereof of the 

35 present invention can be used in a form of pharmaceutical preparation containing one of said compounds, 
as an active ingredient in admixture with a pharmaceutically acceptable carrier such as an organic or 
inorganic solid or liquid excipient suitable for oral, parenteral or external administration. The pharmaceutical 
preparations may be capsules, tablets, dragees, granules, solution, suspension, emulsion, or the like. If 
desired, there may be included in these preparation, auxiliary substances, stabilizing agents, wetting or 

40 emulsifying agents, buffers and other commonly used additives. 

While the dosage of the compounds (I) will vary depending upon the age and condition of the patient, 
an average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg, 500 mg and 1000 mg of 
the compound (I) may be effective for treating asthma and the like. In general, amounts between 0.1 
mg/body and about 1,000 mg/body may be administered per day. 

45 In order to illustrate the usefulness of the object compound (I), the pharmacological test data of some 
representative compounds of the compound (I) are shown in the following. 
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Test Compounds : 



(a) 




CO- ( 2S , 4R) -Pro ( 40H) -Phe-N 



Me 



N 
H 



Bzl 



(b) 



CD 



- ( 2S , 4R) -Pro ( 40H) -Phe-N 



He 



Bzl 



(c) 



N 



-CO-(2S,4R) -Pro ( 40H ) -Phe-N 



N 
H 



He 



Bzl 



(d) 




-CO- ( S ) -Azt-Phe-N 



He 



Bzl 



H 
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Me 

(e) 7— CO- (2R,4R)-Tpr(0) -Phe-N ^ (B-isomer) 




Bzl 
H 



He 

(f) r^>l n— CO-(2S,4R)-Pro(40H)-Tyr-N 




J> Bzl 

N 
H 



HO 

(g) "SjS^S * ^ Me 

4R)-Pro(40H)-Tyr-N 

H ^ Bzl ^ 



Me 

(h) 1 — CO-( 2S, 4R) -Pro( 40H) -Phe-N ^ 



Bzl 

Me 



CH 2 CONH(CH 2 ) 2 N ' «HC1 

Me 



i) >S 

^^jJ- ( CH 2 ) 2 CO- ( 2S, 4R) -Pro( 40H) -Phe-N ^ 

Bzl 



I trans ) 

(J) ri^VCH=CH-CO- ( 2S, 4R) -Pro( 40H) -Phe-N 



Bzl 

N 



Me 

( 1c) 5, — co-{ 2S , 4R) -Pro( 40H)-Tyr-N 




N BZ1 
H 



(1) 3 H-Substance P recsptor binding 
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T st Method 



to 



(a) Crude tung membran preparation 

Male Hartly strain guinea pigs were sacrificed by decapitation. The trach a and lung were removed and 
homogenized in buffer (0.25 M sucrose, 50 mM Tris-HCI pH 7.5, 0.1 mM EDTA) by using Polytoron 
(Kinematica). The homogenate was centrifuged (1000 xg, 10 min> to remove tissue clumps and the 
supernatant was centrifuges (14000 xg 20 min) to yield pellets. The pellets were resuspended in buffer (5 
mM Tris-HCI pH 7.5), homogenized with a teflon homogenizer and centrifuged (14000 xg, 20 min) to yield 
pellets which were referred to as crude membrane fractions. The obtained pallets were stored at -70 C until 
use. 



75 (b) 3 H-Substance P binding to preparation membrane 

Frozen crude membrane fractions were thawed and resuspended in Medium 1 (50 mM Tris-HCI pH 7.5, 
5 mM MnCfe. 0.02% BSA, 2 ug/ml chymostatin. 4ug/ml leupeptin, 40 iig/ml bacitracin.) 3 H-substance P (1 
nM) was incubated with 100 ul of the membrane preparation in Medium 1 at 4* C for 30 minutes in a final 
20 volume of 500 ul. At the end of the incubation period, reaction mixture was quickly filtered over a Whatman 
GF/B glass filter (pretreated with 0.1% polyethylene imine for 3 hours prior to use) under aspiration. The 
fitters were then washed four times with 5 ml of the buffer (50 mM Tris-HCI. pH 7.5). The radioactivity was 
counted in 5 ml of Aquazol-2 in Packerd scintillation counter (Packard TRI -CARB 4530). 
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Test Results : 


Test 
Compounds (0.1 
til/ml) 


Inhibition 
(%> 


(a) 


96 


(b) 


99 


(c) 


99 


(d) 


93 


(e) 


100 


(0 


100 


(9) 


98 


<h) 


100 


<i> 


98 


(i) 


94 


« 


100 



50 



(2) Effect of Intratrachea administration on substance P induced bronchoconstriction in guinea-pigs. 



65 



Test Method : 

Mai Hartley strain guinea-pigs weighing 300-500 g were immobilized with sodium pentobarbital (10 
mg/animal administered irttrap ritoneally). A cath ter was also intubated into trachea for artifical ventilation. 
The animal was respirated by means of a miniature respiration pump (Harvard B-34, 5 ml/stroke, 60 
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strokes/minutes). Test Compound was suspended in 0.1% methyl cellulose-saline) and administered 
intratracheal 



Test Results : 


Test 
Compounds 


EDso 
(mg/kg) 


(a> 


0.072 


M 


0.08 



The following examples are given for purpose of illustrating the present invention in detail. 
In these examples, there are employed the following abbreviations in addition to the abbreviations 
16 adopted by the lUPAOIUB. 
Ac : acetyl 

Aib ; 2-aminoisobutyric acid 
Azt : azetidine-2-carboxyllc acid 
Boc : t-butoxycarbonyl 
20 BSA : bistrimethylsilylacetamide 
Bu' : t-butyl 
Bz : benzoyl 
Bzl : benzyl 

Bzl(o-F) : o-fluorobenzyl 
26 Bzl(m-F) : nvfluorobenzyl 

BzlJo-CFs) : o-trifluoromethylbenzyl 

DMAP : dimethylaminopyrldine 

DMF :dimethylformamide 

DMSO : dimethylsulfoxide 
30 Et : ethyl 

HOBT : N-hydroxybenzotriazole 

IPE : isopropyl ether 

Me : methyl 

Ms : mesyl 
36 NMM ; N-methylmorpholine 

4N-HC1/DOX : 4N-hydrogen chloride in 1 ,4-dioxane 

Pr 1 : isopropyl 

Py(2) : 2-pyridyl 

Su : succinimldo 
40 TEA : trtethylamine 

TFA : triftuoroacetlc acid 

THF : tetrahydrofuran 

Tpr : thioprofine 

Ts : tosyl 

46 WSC : 1^thyl^(3'-ciimethylaminopropyl)cart)odilmide 
Z : benzyloxycarbonyl 

The Starting Compounds used and the Object Compounds obtained in the following examples are given 
in The Table as below, in which the formulae of the Starting Compounds are in the upper and the formulae 
of the Object Compounds are in the lower, respectively. 
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Table 



Preparation No. 


Formula 


1 


Boc-Phe-OH 


.Me 
Boc-Phe-N "C 

^Bzl 


2 


Me 

Boc-Phe-N ^ 

^ Bzl 


. Me 

HC1 • H-Phe-N . 

^Bzl 




^Me 
HCl-H-Phe-N ^ 


3 


Me 

Boc- ( 2S , 4R) -Pro ( 40H ) -Phe-N CT 

Bzl 




Me 

Boc-(2S,4R)-Pro(40H) -Phe-N 

Bzl 


4 


. Me 

BC1 • H- { 23 , 4R ) -Pro ( 40H ) -Phe-N ' 

^ Bzl 
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Preparation No. 


Formula 


5-(l) 


.Me 

HC1«H-Phe-N^ 

Bzl 


.Me 

Boc-Pro-Phe-N \ 

Bzl 


5-(2) 


^Me 

HCl'H-Phe-N <f 

^Bzl 


^Me 
Boc-D-Pro-Phe-N >. 

^Bzl 


5-{3) 


.Me 

HC1«H-Phe-N 

^Bzl 


.Me 

Boc-Gly-Phe-N Q 

^Bzl 


5-{4) 


.Me 

HCl-H-Phe-NtT 

^Bzl 


He 

Boc-Ser-Phe-N<T 

^Bzl 


5-{5) 


.Me 

HCl-H-Phe-N<" 

^Bzl 


.Me 

Boc-Asn-Phe-N CT 

^Bzl 


• 

5-(6) 


.Me 

HCl-H-Phe-N 

^Bzl 


r 

. Me 

Boc-Aib-?he-N<^ 

^Bzl 
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Preparation No. 


Formula 


c 


H- ( 2 S , 4S ) -Pro ( 40H ) -OH 




Boc- ( 2S, 4S ) -Pro ( 4 OH) -OH 


7 


H- (S)-Azt-OH 




BOC- (S) -Azt-OH 


8-(l) 


Me 
^Bzl 


^Bzl 


9 

3-(2) 


.Me 
^Bzl 


doc- (2SJ — A2t— pne-« 


8-(3) 


.Me 

HC1 •n-riie-Nv 

^Bzl 


Boc-Tpr-Phe-N ^ 

^Bzl 


9 


Boc-Tyr-OH 


.Me 

Boc-Tyr-N v. 

^Bzl 


10 


.Me 
Boc-Tvr-N ^ 

^Bzl 


Me 

Boc- ( 2S , 4R) -Pro( 40H) -Tyr-N f 

^Bzl 
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Preparation Ho. 


■ ■ 

Formula 


11 


Boc- ( 2S, 4R) -Pro( 40H)-Phe-N 

Bzl 


.Me 

Boc- ( 2S , 4R) -Pro ( 40CONHC0CC1, ) -Phe-N 

^Bzl 


12 

* 


.Me 

B0C-( 2S, 4R) -Pro( 40C0NHC0CC1, ) -Phe-N ^ 

J Bzl 


. Me 

Boc- ( 2S , 4R) -Pro ( 40C0NH, ) -Phe-N ' 

* Bzl 


t 

13 


Me 

BOC - ( 2S , 4R) -Pro ( 40CONH, ) -Phe-N 

* ^ Bzl 


• . Me 

HC1 • H- { 2S , 4R) -Pro ( 40CONH- ) -Phe-N C 

i ^ BZ1 


14 


Me 

Boc- { 2S, 4R) -Pro( 40H) -Phe-N ^ 

^ Bzl 


.Me 

Boc- ( 2S , 4R) -Pro( 40CH-CO-,Et ) -Phe-N ^ 

22 ^ Bzl 


15 


. M 

Boc- ( 2S, 4R) -Pro ( 4OCH-C0 0 Et) -Phe-N C 

' * ^ Bzl 


Me 

HC1 «H- [ 2S, 4R) -Pro ( 4OCH,C0,Et) -Phe-N 

1 * ^Bzl 


16 


Me 

HC1«H-Phe-N \_ 

^Bzl 


. Me 

Boc-Asp( OBzl ) -Phe-N >. 

Bzl 
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Preparation No. 


Formula 


17 


. Me 

HCl-H-Phe-NiT 

Bzl 


/Me 

Boc-Asp ( OB2l ) -Phe-N Q 

^Bzl 


18 


Me 

Boc-Asp(OBzl) -Phe-N ^ 

Bzl 


Me 

HC1 • H-Asp ( OBzl ) -Phe-N ^ 

^Bzl 


f 

19 


Boc-Tyr-OH 


y Me 

Boc-Tyr-N 

CH 2 Py(2) 


20 


Boc-Phe-N > JOJ 


Boc-Pro-Phe-N v JL^j 


21-(1) 


,Me 

Boc-(2S / 4R)-Pro(40H) -Phe-N 

Bzl(o-F) 


Me 

HCl«H-(2S,4R)-Pro(40H)-Phe-N ' 

Bzl(o-F) 


21-(2) 


Me 

Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe-N <^ 

Bzl(o-CF 3 ) 


^Me 

HC1 «H-(2S,4R) -Pro ( 40H) -Phe-N 

Bzl(o-CF 3 ) 
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Preparation No. 


.Formula 


21-(3) 


, Me 

Boc- ( 2S , 4R ) -Pr o ( 40H ) -Phe-N ' 

Bzl(m-F) 


.Me 

HC.\-H-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl(m-F) 


21-(4) 


Boc-Pro-Phe-N ^ 

Bzl 


. Me 

HCl'H-Pro-Phe-N^ 

Bzl 

* 


t 

21-(5) 


.Me 
Boc-Phe-N ^ 

^ Bzl(o-F) 


.Me 

HC1»H-Phe-N^ 

Bzl(o-F) 


21-(6) 


Me 

Boc -Phe-N 

^ Bzl ( o-CF 3 ) 


. Me 

HCl -H-Phe-N ^ 

Bzl(o-CF 3 ) 


21-(7) 


.Me 
Boc -Phe-N ^ 

Bzl(m-F) 


^ Me 
HCl-H-Phe-N^ 

x Bzl(m-F) 


21-(8) 


^ Me 

Boc-Ser-Phe-N 

Bzl 


. Me 

HCl'H-Ser-Phe-N . 

Bzl 
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Preparation No. 


Formula 




, Me 

Boc-l2S,4R)-Pro(40H)-Tyr-N ' 

CH 2 Py(2) 


21-{9) 


. Me 

2HCl«H-(2S,4R)-Pro(40H)-Tyr-N ^ 

CH 2 Py(2) 


21-110) 


Me 

Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

CH 2 Py(2) 


^Me 

2HC1 'H- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

v CH 2 Py(2) 


t 

21-(11) 


(CH-)-OAC 

Boc- ( 2S , 4R ) -Pro { 40H ) -Phe-N ^ 

Bzl 


( CH- ) -OAC 

HC1 -H- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 

Bzl 


22-(l) 


Me 

HC1«H-Phe-N ^ 

Bzl 


Me 

Boc-Lys ( Z ) -Phe-N ^ 

Bzl 


22-(2) 


Me 

HCl-H-Phe-N ^ 

BZ1 


Me 

Boc-Lys ( Cl-Z ) -Phe-N 

Bzl 


22-(3) 


Me 

HCl'H'Phe-N C 

Bzl 


Me 

Boc- Or n ( Z ) -Phe-N ^ 

^ Bzl 
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Preparation No. 


Formula 


23-(l) 


i— Gln-NHBu 
1 /Me 
Boc-Asp-Phe-N >. 

Bzl 


i— GIn-NHBU t 

1 / Me 
HCl-H-Asp-Phe-N 

Bzl 


23-(2) 


Me 

Boc-Lys ( Cl-Z ) -Phe-N ^ 

Bzl 


. Me 

HC1 -H-Lys ( Cl-2 ) -Phe-N ^ 

Bzl 


t 

23-(3) 


. Me 

Boc-Lys (Z)-Phe-N ^ 

Bzl 


Me 

HC1 «H-Lys ( Z ) -Phe-N CT 

Bzl 


23-(4) 


. Me 

Boc-Orn( Z) -Phe-N ^ 

Bzl 


, Me 

HC1 • H-Orn ( Z ) -Phe-N C 

Bzl 


24 


/Me 
Boc-MePhe-N \ 

Bzl 


. Me 

HCl'H-MePhe-NC^ 

^Bzl 


25-11) 


Boc-Phe-OH 


.Me 
Boc-Phe-N CT 

Bzl(m-F) 
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Preparation No. 


Formula 


25-(2) 


Boc-Phe-OH 




.Me 
Boc-Phe-N <^ 

Bzl(o-CF-) 


25-(3) 


Boc-Phe-OH 


Boc-Phe-N CT 

Bzl(o-F) 


25-{4) 


Boc-Phe-OH 


Me 

Boc-Phe-N 

CH 2 Py ( 2 ) 


25-(5) 

* 


Boc-Phe-OH 


. (CH-J-OH 
Boc-Phe-N :T * 

^Bzl 


26 


Boc-MePhe-OH 


.Me 
^Bzl 


27 


.Me 

^ Bzl 


.Me 

Boc-Asp-Phe-N ^ 

^Bzl 


28 

mm w 


OH 

hci-h-nJ 

COOH 


. OH 

Boc-lTj) 

COOH 
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Pr paration No. 


Formula 


29-U) 


Me 

HCl'H-Phe-N C 

Bzl 


OH 

1 

BOC-N J 

T ^Me 
CO-Phe-N C 

^ Bzl 


29-(2) 


Me 

HCl «H-MePhe-N 

Bzl 


. Me 

Boc-Pro-MePhe-N 

Bzl 


29-(3) 


.Me 

HCl'H-Phe-N f 

Bzl(o-CP 3 ) 


.Me 

Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl(o-CF,) 


29-(4) 


. Me 

HCl'H-Phe-N CT 

Bzl(m-F) 


. Me 

Boc- ( 2S , 4R) -Pro ( 40H) -Phe-N iT 

^•Bzl(m-F) 


* 

29-<5) 


. Me 

HCl •H-Phe-N C 

Bzl(o-F) 


..Me 

Boc- { 2S , 4R ) -Pro ( 40H ) -Phe-N 

Bzl(o-F) 
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Preparation No. 


Formula 


29-(6) 


.Me 

HCl'H-Phe-N C 

^ Bzl 


. Me 

Boc- ( 2S, 4R) -Pro( 40Me) -Phe-N ^ 

Bzl 


29-(7) 


Me 

HC1 • H-Phe-N 

Bzl 


. Me 

Boc-Ala-Phe-N C 

Bzl 


29-(8) 


Me 

HC1«H-Phe-N £ 

^Bzl 


.Me 

Boc-Thr-Phe-N ' 

^Bzl . 


29-(9) 


HCl 'H-Phe-N C 

Bzl 


Me 

Boc-Met-Phe-N 

Bzl 


29-UO) 


Me 

HCl'H-MePhe-N ^ 

^Bzl 


.Me 

Boc-Ser ( Bzl) -MePhe-N ' 

^Bzl 


29-U1) 


Me 

HCl'H-MePne-N C 

^Bzl 


Me 

Z-Ser ( BiT ) -MePhe-N ^ 

Bzl 
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Preparation Mo. 


Formula 


30-m 


Me 

Boc-Tyr-N CT 

CH 2 Py(2) 


. Me 

Boc-(2S,4R)-Pro(40H)-Tyr-N^ CH p (2) 


* 

30-{2) 


Me 

Boc-Phe-N ^ 

CH 2 Py(2) 


Me 

Boc-(2S,4R)-Pro(40H)-Phe-N (JJ 


30-{3) f 


Boc-Phe-N d 

Bzl 


^ (CH-),OAC 

Boc-{2S,4R)-Pro(40H)-Phe-N^ L 4 


• • 

31 


. Me 

Bzl 


j— Gln-NHBU 
1 /Me 

Boc-Asp-Phe-N C 

^ Bzl 


32 


Boc-Phe-N \ 44 ' 

Btl 


✓ (CH,) -OAc 

Boc-Phe-N :T 

Bzl 


33 


Me 

Z-Ser (Bu t ) -MePhe-N ^ 

^ Bzl 


^Me 

H-Ser ( Bu ) -MePtae-N \ 

Bzl 


34 


BOC- ( 2S, 4R) -Pro( 40H) -OH 


Boc- ( 2S , 4R) -Pro ( 40Me ) -OH 
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Example No. 


Formula 


1 


Me 

Boc-(2S,4R)-Pro(40H)-Phe-N ' 

x Bzl 


- /Me 
(nV-frCO- ( 2S, 4R) -Pro ( 40H) -Phe-N 

W H !i ^Bzl 
N 

H 


2 


. Me 

Boc- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

B2l 

SB 


kjXj^-CO- ( 2S , 4R) -Pro ( 40H) -Phe-N ' 

H Bzl 


3 


. Me 

Boc- ( 2S.4R) -Pro( 4 OH) -Phe-N 

Bzl 


r£h (trans) ^ Me 
«ci>CH=CHCO-(2S,4R) -Pro (4DH) -Phe-N 

^Bzl 


4 


. Me 

HCl.H-(2S,4R)-Pro(40H)-Phe-N ' 

Bzl 


Me 

rQr— n-CH 2 CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 
E 


5 


.Me 

HC1 • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 

v Bzl 


•s^J-CH-CO- ( 2S , 4R) -Pro { 40H ) -Phe-N 

• X Bzl 
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Example Ho. 


Formula 


6-(l) 


^ Me 
Boc-Pro-Phe-N N 


. Me 

(oTT co - pro - Fh - H - w 

H 


6-(2) 


Boc-D-Pro-Phe-N f 


He 

jgrrCO-D-Pro-Phe-N - B zl 
H 


6-{3) 


^Me 
Boc-Gly-Phe-N v 

OZI 


gV-Tj-CO-Gly-Phe-N C * 

H 


6-{4) 


^ Me 
Boc-Ser-Phe-N ^ 

OZX 

• 


^,Me 

r8rT C0 ' ser ' Phe " H ^ 3,1 

H 


«-(5) 


y Me 
Boc-Asn-Phe-N ^ 

Bzl 

•v eW v 


(orT co -** n - Phe '< Hi 

H. 



39 



EP 0 394 989 A2 



Example No. 


Formula 


6-{6) 


/ Me 
Boc-Aib-Phe-N v 

Bzl 

m 


. Me 

— rrCO-Aib-Phe-N ^ 
*8\> " Bzl 

H 


7-U) 


Me 

Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl 


HO-^j—n ^Me 

jp-co- { 2S, 4R) -Pro ( 40H ) -Pne-N ^ 

Bzl. 


7-(2) 


^ Me 

Boc-Pro-Phe-N 

Bzl 


fr\\ — n ^ Me 
l^JL N U-CO-Pro-Phe-N- ^ 

H Bzl 


8 


.Me 

Boc-Pro-Phe-N "T 

Bzl 


f<>) (trans) ^ Me 
^-CH=CHCO-Pro-Phe-N . 

Bzl 


9-(l) 


. Me 

HC1 •H-(2S,4R) -Pro ( 40H) -Phe-N \, 

Bzl 


{ CH, ) ,CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 
2 2 Bzl 


9-(2) 


x Me 

HC1 • H- (2S,4R) -Pro (40H) -Phe-N 

Bzl 


(§X { CH, ) -CO- ( 2S , 4R) -Pro ( 40H) -Phe-N' 

2 3 Bzl 
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Exampl No . 


Formula 


9-(3) 


Me 

HC1 «H- { 2S , 4R ) -Pro ( 40H ) -Phe-N ' 

Bzl 


(ALnHCH.CO- { 2S , 4R ) -Pro ( 40H ) -Phe-N ' 

c Bzl 


9-(4) 


HC1 «H-(2S,4R) -Pro (40H) -Phe-N v 

Bzl 


.Me 

HO-j^j— |-CH 2 CO- { 2S , 4R) -Pro ( 40H ) -Phe-N v 
H 


9-<5) 

• 


.Me 

HC1 «H- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

Bzl 


* 

O-CO- ( 2S , 4R) -Pro( 40B.) -Phe-N ^ 

w Bzl 
fl 


10-(1) 


Me 

Boc- ( 2S , 4S ) -Pro ( 40H ) -Phe-N ' 

^ Bzl 


.Me 

gj— j-CO-(2S,4S)-Pro{40H) -Phe-N N ^ ^ 
H 


10-12) 


Me 

Boc-(S)-Azt-Phe-N . 

Bzl 


^ Me 

| gg r C0-(S)-A 2 t-Phe-N VBai 

w 


10-(3) 


^ Me 
Boc -Tpr-Phe-N . 

Bzl 

4 


u 
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Example No. 


Formula 


10-(4) 


Boc- ( 2S , 4R) -Pro ( 40H ) -Tyr-N . 

061 


^qV-ji-CO- { 2S , 4R ) -Pro ( 40H ) -Tyr-N x 
H 


11-U) 


^ Me 

HCl»H-(2S,4R)-Pro(40H)-Phe-N ' 

Bzl 

mm mm mm 


IVA _iLrn- f 5fi AVt \ -Pro ( AGft \ -Phe-W 

Bzl 

' 1 III 1 111 ■■ 1 


ll-(2) 


. Me 

HCl»H-(2S,4R)-Pro(40H)-Phe-N ' 

Bzl 


j-gs — s-CO- ( 2S , 4R) -Pro ( 40H) -Phe-N x 

S^^jwN Bzl 
H 


12- (1) 


Boc- (2S r 4R)-Pro(40H) -Tyr-N ^ 

Bzl 


— ,r-CO- ( 2S , 4R) -Pro ( 40H ) -Tyr-N x 

^^^^ Bzl 

H 


12-(2) 


Boc- (2S,4R)-Pro(40H) -Tyr-N ' 

Bzl 


HO_ f ^V__ Me 
lOO-CO- (2S,4R) -Pro( 40H) -Tyr-N' 

S Bzl 
B 




.Me 

(o]Jnrco-Tpr-Phe-N ^ 
^1 Bzl 
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Ex- 

ampl 
N . 


Formula 


11 


JOB 

fiSr— [J-CO- (2R,4S) -Tpr (p) -Phe-N^ 


Me 

h-CO- (2R, 4R) -Tpr (0) -Phe-^Nf 


14 


.Me 

^gpj-CO-Tpr-Phe-N^ 


Me 

TrCO- <2R, 4R) -Tpr (0-) -Phe-N 

[OJL J 2 ^Bzl 
N 

H 


15 


x Me 

r'CN — rpCO- ( 2S , 4R) -Pro { 40H ) -Phe-N ^ 
10JL N !J v B2l 

E 


t 

jgj— jpCO- ( 2S , 4R) -Pro( 40GH 2 C0 2 Bu^ ) -Phe-N ^ ^ 

i t 
CH-CO-Bu 


jgj— jj-C0-{2S,4R)-Pro(4OH)-Phe-N ^ ^ 

? t 
CH-C0~Bu^ 

2 2 


- 

16 


He 

y CO- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ ^ 
CH 2 C0 2 Bu* 


^ Me 

£gj-^C0- (2S,4R) -Pro (40H) -Phe-N N ^ 
CH 2 C0 2 H 
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Example Ho. 


Formula 


17 


[qJ— jj-CO-(2S,4R)-Pro(40H)-Ph -N v ^ 

i 

CH,CO«H 


M 

— jpCO- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 

Bzl 

T -HCl 
CH 2 CONH( CH_) 2 NMB 2 


18 


Me 

jgj— jpCO-(2S,4R) -Pro (40H) -Phe-N ^ ^ 

a 


jgj"-jCO-(2S,4R)-Pro(40H) -Phe-N ^ ^ 
( CH, ) 5 NMe 2 


19 


He 

gj— jpCO-(2S, 4R) -Pro (40H) -Phe-N ^ ^ 

H 


fpj-- jj-OO- ( 2S , 4R ) -Pro ( 40Ms ) -Phe-N v 

a 


20 


(oj^y co " ( 2S/ 4R) " Pro( 40Ms) * Phe " N >* B x 

H 


^Me 

jgj— jT-CO- ( 2S , 4S ) -Pro ( 4NH 2 ) -Phe-N ^ ^ 
H 
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Example No. 



Formula 



21 



£qJ-jCO- (2S,4S) -Pro ( 4NH 2 ) -Phe-N 
H 



He 



Bzl 



jgj-jCO- ( 2S , 4S ) -Pro { 4NH 2 ) -Phe-N 



N 
H 



Me 
Bzl 



HCl 



22 



CO- US , 4S ) -Pro ( 4NH 2 ) -Phe-N 



Me 
Bzl 



CO- ( 2S , 4S) -Pro( 4NHCOC0 2 Et ) -Phe-N 



M 



Bzl 



H 



23 



HCl «H- { 2S , 4R) -Pro( 40CONH 2 ) -Phe-N 



Me 



jgj— jCO- ( 2S, 4R) -Pro( 40CONH 2 ) -Phe-N 



N 
H 



M 



Bzl 



24 



0 ^jCO-(2S,4R)-Pro(40H) -Phe-N v 
( ) 2^^2 



Me 
Bzl 



CO- ( 2S , 4R) -Pro ( 40B ) -Phe-N 



IcH^M^ 



Me 



Bzl 



HCl 



25-(l> 



HCl «H- ( 2S, 4R) -Pro( 40CONH 2 ) -Phe-N 



Me 



Bzl 



®7 



CO- ( 2S , 4R) -Pro ( 40CONH 2 ) -Phe-N 



M 

Bzl 



H 
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Example Ho. 


Formula 


25-(2) 


^Me 

HCl»H-(2S,4R)-Pr {40CH,CO,Et)-Ph -N 

2 2 ^Bzl 


^Me 

^u'J * ^bzi 

H 


26 


Ne 

HC1 *H-(2S,4R) -Pro (40H)-Phe-N ' 

Bzl 


Me 

f^N-CHsCHCO- (2S,4R)-Pro(40H) -Phe-N ^ 

* (trans) «HC1 


27 


Asp ( OBzl ) -Phe-N C 


(§IZ3-CO-Asp-Phe-N * 


28 


(S^Z5-co-Asp-Phe-N ^ 

H Btl 


i— Gln-NHBu t 

(5n\ 1 . M ^ Me 

^OI-CO-Asp-Phe-H C 

N Bzl 
H 


29 


Ne 

HC1 «H- Asp ( OBzl) -Phe-N 

Bzl 


^ Me 

^j^-|pCO-Asp( OBzl) -Phe-N ^ ^ ^ 
H 



46 
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Example N . 


Formula 


30 


^ Me 

^CO-LyB.Z.-Pb.-H v 
H 


'Me 

(gj-jCO-Lys-Phe-B C Bjl 
2 'HCl 


31 


Me 

Q^CO-Lys-Ph-H x 

b 


Et,N(CB,),CO-i 

S -HCl 


t 

32 


Boc-Thr— i 

1 . Me 

H 


Ac-Thr— i 
(gj-^-ly.-Ph.-H v mi 

H 


33 


Me 

^co-Ly-^-H C Bll 

„ 'HCl 

1 


CH-CO-BU 

r-COCH,N ' 

2 Boc 

^.CO-Ly.-Phe-H C * 

N 

• 

B 
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Ex- 
ample 
Mo. 


Formula 


34 


H * HC1 


r-COR,0 

^ 1 v ^Me 
^CO-Lys-Phe-N x 

n 


35 


^ He 

(8£~T[* C0 ~ ( 2S , 4R ) -Pro { 40H ) -Phe-N N ^ 
no 


jgj-^CO-(2S,4R)-Pro(40^ ^ 
1 

Me 


36 


gj— jj-CO- ( 2S , 4S ) -Pro ( 4HH 2 ) -Phe-N ^ 

K 
H 


r^N — n-CO- ( 23 , 4S ) -Pro ( 4NHC0CH„NHZ ) -Phe-N ^ 

IOTT * Bzl 
^ N 

H 


37 

ir 


Me 

jgj— jCO- ( 2S , 4S ) -Pro ( 4NHCOCH 2 NHZ ) -Phe-N v ^ 
B 


^.Me 

jj-CO- (2S,4S) -Pro ( ANHCOCHjNHj ) -Phe-N v ^ 

M -HCl 
H 
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Ex- 
ample 
No. 



Formula 



38 



H 



(S) „Me 

•CO-(2S,4S) -Pro ( 4NHCO { CH, ) CHC0 0 Bzl ) -Phe-N 

2 Z | 2 Bzl 
NHZ 



jgj--yCO-(2S,4S)- 
H 



IS) .Me 
( 4NHCO ( CH- ) - CHCO,H ) -Phe-N . 

2 2 | 2 Bzl 
NH 2 



39 



^gWjCO- ( 2S , 4S ) -Pro ( 4MH 2 ) -Phe-H 

H 



Me 



Bzl 



gj—jCO- (2S,4S) -Pro ( 4NHCO ( CHj ) jCOONa ) -Phe-H 

H 



Me 



Bzl 



40 



H 



CO- ( 2S , 4S ) -Pro ( 4MBCOC0 2 Et ) -Phe-H 



Me 



BZl 



(qV — frCO- ( 2S , 4S ) -Pro ( 4HHCOC0 2 Na ) -Phe-H 



Me 

BZl 




41 



0 j — , r CO-( 2S, 4R) -Pro( 40H) -Phe-H 
I 

CB 2 C0 2 H 



Me 

Bzl 



gj— jj-CO-(2S,4R) -PTO( 40H) -Phe-N 
CH,C0 2 Na 



Me 



Bzl 



* 
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Example No. 


Formula 


42 


— fj-CO- ( 2S , 4R) -Pro ( 40TS ) -PHe-N N 

1 


— jrCO- ( 2S , 4S) -Pro{ 4SMe ) -Phe-N x 

n Si >^m * ' Bzl 
n 

1 

He 


43-(l) 


, Me 

Boc-Het-Phe-N ^ 

Bzl 


. He 

1 

He 


43-(2) 


^ He 

Boc-Thr-Phe-N 

Bzl 


He 

r£h — rCO-Thr-Phe-N . 
\$XJ Bzl 

1 

He 


43-(3) 


M© 

Boc-Ala-Phe-H C 

Bzl 


He 

gj-^CO-Ala-Phe-N x 

1 

He 
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Exampl N 



Formula 



43-(4) 



Boc-(2S,4R)-Pro(40M )-Phe-N 



Me 



Bzl 



jgj-^j-CO- ( 2S , 4R) -Pro ( 40Me ) -Phe-N 



N 

I 

He 



Me 



Bzl 



43-(5) 



Boc-Ser ( Bzl ) -MePhe-B 



Me 

BZI 



CO-Ser ( Bzl ) -MePhe-N 



N 

I 

Me 



Me 



Bzl 



44-(l) 



HCl • H-Asp ( OBzl ) -Phe-N 



Me 



Bzl 



©□-co- 



M 

H 



Asp (OBzl) -Phe-N 



Me 



Bzl 



44-(2) 



44-(3) 



r— Gln-NHBu 

HCl • H-Asp- Phe-N . 

BZl 



r— Gln-NHBu 
@O-C0-Asp-Phe-N ' 



H 



Bzl 



HCl • H-Asp ( OBzl ) -Phe-N 



Bzl 



jgj-—jpCH 2 CO-Asp ( OBzl) -Phe-N 



N 
H 



Me 
Bzl 
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Example Mo. 


Formula 


44-(4) 


. He 

HC1 • H-Lys (Cl-Z)-Phe-N ^ 

Bzl 


/Me 

(n) — jf-CO-LyslCl-Z) -Phe-N . 
l s>^ N J B2l 

H 


44-(5) 


. He 

HC1 • H-Lys ( z ) -Phe-N CT 

Bzl 


. He 

f^i — r CH«CO-Lys(Z) -Phe-N . 
's^AjjJ' * ^Bzl 

H 


44-(6) 


/Me 

HC1 • H- ( 2S , 4R ) -Pro ( 40B ) -Phe-N . 

Bzl 


n, s M 
cl V^l — tCH o C0- (2S,4R) -Pro 1 40H) -Phe-N 

B 


44-(7) 


^ He 

HC1 «H-(2S,4R) -Pro ( 40H ) -Phe-N ^ 

Bzl 


l^J- ( CH- ) ,CO- ( 2S , 4R) -Pro ( 40H) -Phe-N^ 


44- (8) 


y Me 

HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl 


1 Bzl 
Boc 
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Example Mo. 


Formula 


44-(9) 


.Me 

HC1'H-(2S,4R)-Pr (40H) -Phe-N ' 

B2l 

V MB 


^Me 

— jj-CO-(2S,4R)-Pro(40H)-Phe-N ^ 

^^^^^ Bzl 

1 

He 


44- (10) 

■ 


^ Me 

HCl-H-(2S,4R)-Pro(4cffl)-Phe-N . 

Bzl 

mm* mm mm 


^Me 

fg«i — jt-CO- { 2S, 4R) -Pro ( 40H) -Phe-N ^ 

1 i 
PIT 


44- (11) 


HC1 -H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N v 

• 


CK Tol — n ^ Me 

V^x^s^j >^saJ~ i Zb / 4K ) rtO ( 4Ufl / true n ^ 

-_ Bzl 
H 


44- (12) 


Me 

HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl 


HO«*^^^ f v«r»n« \ ~ Me 

|OJ-CH=CHC0- (2S,4R) -Pro( 4 OH) -Phe-N . 


44- (13) 


. Me 

HC1 »H- ( 2S, 4R) -Pro( 40H) -Phe) -N _ 

V Bzl 


OMe * 

HO — r^S( trans) X M 

„ „ JAi-CH=CHCO- ( 2S , 4R) -Pro ( 40H ) -Phe-N 
MeO^ v Bzl 
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Exarapl No . 


Formula 

■ 


44- (14) 


HC1 »H- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

^*Bzl 


.Me 

Me.CB ( CH- ) 5CO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 

^Bzl 


44- (15) 


HC1 ♦ H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

""-*Bzl 


Me0 v^s 

AcO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 
H ^ Bzl 


44- (16) 


* 

^Me 

HC1 •H-(2S,4R) -Pro ( 40H ) -Phe-N 


Me 

T2Jki^" c °- ( 2S , 4R) -Pro( 40H) -Phe-N ^ 


44- (17) 


HCl«H-( 2S, 4R) -Pro ( 40H) -Phe-N ^ 

^Bzl 


SLJLcO- ( 2S, 4R) -Pro ( 40H) -Phe-N^ 
1 

He 


V 44- (18) 


He 

HC1 *H- ( 23, 4R) -Pro ( 40H) -Phe-N ^ 

^Bsl 


(nXn) -hci ^ Me 

IH^iJ-CO- { 2S , 4R) -Pro { 40H ) -Phe-N^ 
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Exampl Mo . 


Formula 


44-(19) 


HCl«H-(2S,4R)-Pro(40H)-Ph -N ' 

Bzl 

* 


(sxx c ° 2Me 

1 ^e 
CH„CO-(2S.4R)-Pro(40H)-Phe-N 

2 Bzl 


44-(20) 


Me 

HC1«H-Ser-Phe-H ^ 

Bzl 


^^^^^ 

1 

Me 


44-(21) 


^ Me 

HPl.H-t2S 4B^-Pro( AOH 1-Tvr-N ^ 

Bzl 


iSXJs-CO- ( 2S, 4R) -Pro( 40H) -Tyr-N ' 

V ^ Bzl 


44-(22) 


HC1 • H- ( 2S,4R) -Pro (40H) -Tyr-N _ 

Bzl 

■f W 


Me 

^gV— jpCO- ( 2S , 4R) -Pro( 40H) -Tyr-H ^ 


44- (23) 


^ Me 

HC1 •H- (2S,4R) -Pro ( 40H) -Tyr-N 

^ Bzl 


Me- > CH(CH 0 ),CO-(2S,4R)-Pro{40H)-Tyr-N ^ 
* z ^ Bzl 
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Example No. 


Formula 


44-(24) 


.Me 

HC1»B>( 2S, 4R) -Pro (40H) -Tyr-N ' 

Bzl 


. Me 

— ;rCO-( 2S,4R) -Pro (40H) -Tyr-N ^ 
^ M > Bzl 

1 

Me 




44-(25) 


Me 

2HC1 -H- ( 2S , 4R) -Pro ( 40H ) -Tyr-N ^ 

CH 2 Py(2) 


.Me 

r^>i — n-CO- (2S,4R) -Pro ( 40H) -Tyr-N ^ 
^-N ^CH,Py(2) 

H ' HC1 


44-{26) 


. Me 

2HC1 • H- ( 2S , 4R) -Pro ( 40B ) -Phe-N . 

CH 2 Py(2) 


Me 

S?S — rr-CO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

19^ J» CH,Py(2) 

r - hci 


44-127) 


(CH 3 ),0Ac 

HCI «H-(2S,4R) -Pro (40H) -Phe-H * ' 

^ Bzl 


CH, ) ,OAc 

rCS rCO- ( 2S , 4R) -Pro { 40H) -Phe-N 

^SiJj "Bzl 
^ N 

1 

Me 




44- (28) 

• 


M© 

HCl'H-{2S,4»)-Pro(40H)-Pbe-H ' 

Bzl 


Me 

jg^^-CO-(2S # 4R)-Pro(40H)-Plie-H^ B ^ 
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Exampl Mo. 


Formula 

* * 


44-(29) 


HCl'H-(2S,4R)-Pro(40B)-Phe-H C 

Bzl 


HOv rni (trans) ,w 

jyj— CH«CHCO- (2S,4R) -Pro ( 4 OH) -Phe-N 
HO "Bzl 


44-O0) 


z He 

HC1 • H- ( 2S , 4R ) -Pro ( 40B ) -Phe-N ^ 

B2l 


Me-,N -HC1 

* yfo (trans) X M 

Is^J-CHsCHCO- (2S,4R) -Pro ( 40H ) -Phe-N 

N Bzl 


* 

44-{31) 


Me 

HCl • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ' 

^Bzl(o-P) 


.Me 

— n-CO- (2S,4R)-Pro(40H) -Phe -N ' 
IS'V ^Bzl(o-F) 

1 

Me 


44- (32) 


.Me 

HCl • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl(o-CF-) 


Me 

f^S — r-CO- (2S,4R) -Pro( 40B) -Phe-N 

lOJl JJ ^BzKo-CP,) 

1 

Me 


44-(33) 


.Me 

BC1 • H- { 2S , 4R) -Pro ( 40H ) -Phe-N ^ 

Bzl(m-F) 


Me 

r^t— n-CO- (2S,4R) -Pro ( 40B) -Phe-N ' 

\PX J» ^Bzl(m-F) 
N 

1 

Me 



r 
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Exampl N . 


Fonnula 


44-(34) 


HCl»H-Pro-Phe-N . 

Bzl 


/Me 

1 

Me 


45-(l) 


Me 

H 


Me 

H 


45-(2) 


Me 

j^j— j-CH 2 CO- Asp ( OBzl ) -Phe-N ^ 
H 


Me 

H 


46-U) 

% 


Me 

^CO-^-Ph-H C 
B 


i— Gln-NHBu 

1 ✓ « e 

H 
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Exampl No . 


Formula 


46-(2) 

• 


(SXr^-CO-Asp-Phe-N ' " 


r—Thr-NH, 

lcA„JJ-CO-Asp-Phe-N f 
H 821 


46-(3) 


(S)O-C0-Asp-Plxe-N ' 

H 




46-(4) 


. Me 

B 


i— Thr-NH, 

1 x Me 
*<N — rr-CO-Asp-Phe-N C 

M 

H 


46- (5) 

* 


^ Ne 

r^S — r CO-Asp-Phe-N . 
i°XJ Bzl 


(Snr C0 " ASP " 5he " H - bzi 

N 
H 
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Bxanrpl No. 



Formula 



46M6) 



^j-^CH 2 CO-Asp-Phe-N ^ 



Me 
Bzl 



H 



Thr-NH- 



r 

jCH 2 CO-A S p-Phe-N ^ 



Me 
Bzl 



B 



47- (1) 



HC1 • H- ( 2S , 4R ) -Pro ( 40H ) -?he-N 



Me 



Bzl 



M 



s >CO- { 2S , 4R ) -Pro ( 40H ) -Phe-N 



47-{2) 



HC1»H-Ser-Phe-N 



Me 
Bzl 



i^N (trans) 
l>2>CH=CHCO-Ser-Phe-N 



Me 
Bzl 



47-(3) 



HC1 • H- ( 2S , 4R ) -Pro ( 40H ) -Tyr-N 



Me 



Bzl 



Me 2 CHCH^CO-{ 2S,4R) -Pro ( 40H) -Tyr-N 



Me 
Bzl 



47-(4> 



H-Ser ( Bu* ) -MePhe-N f 



He 



Bzl 



I^J.CH= 



) • t / 
CHCO-Ser (Bu ) -MePhe-N ^ 



Me 



Bzl 



47- (5) 



HC1 »H- ( 2S, 4R) -Pro( 40H) -Phe-H 



Me 

Bzl 



Bz- ( 2S, 4R) -Pro ( 4 OH) -Phe-M 



Me 

Bzl 
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Exaropl N • 



Formula 



48-U) 



HCl*H-Lys(Z) -Phe-N 



Bzl 



&7 

H 



CO-Lys(Z) -Phe-N 



Me 



Bzl 



48-(2> 



BC1 • H-Oxn ( Z ) -Phe-N 



Me 

Bzl 



CO-Orn ( Z ) -Phe-N 



N 
H 



Mo 
Bzl 



48-(3) 



48-(4) 



Bte 



2HC1 *B>(2S,4R) -Pro ( 40H ) -Tyr-H 



CH 2 Py(2) 



H 



CO- ( 2S , 4R) -Pro ( 40H) -Tyr-N 

•BC1 



CH 2 Py(2) 



Me 



2HC1 -H- ( 2S , 4R) -Pro ( 40H) -Phe-N 



CH 2 Py(2) 



H 



CO- (28,411) -Pro( 40B) -Phe-N 

•HC1 



Me 



CH 2 Py<2) 



49- (1) 



®7 



CH 2 CO-Ly» ( Z ) -Phe-N 



Me 

Bzl 



CO-Ly»-Phe-N 
•HC1 



Me 



Bzl 
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Example Mo. 


■ 

Formula 


49-{2) 


H 


Me 

(gj-jCO-Orn-rhe-H „ 

S - HC1 


50- (1) 


x Me 

S •HCl 
H 


Boc-Thr— 1 

| /Me 
jgr-jCO-Lys-Phe-H v 

H 


50-(2) 


Me 

( - r - T co-Ly.-«»-H , . 

* •HCl 


Boc-PAlar-i 

1 ^Me 

(gnr C0 - Lys - phe - H - B *X 

H | 


50-13) 


Me 

jgj-j-CO-Ly.-Fh.-Il ^ mi 

5 'HCl 
H 


Boc-Gly— | 

1 Me 

H 
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Ex- 
ample 
N . 


rOXTnUXa 


50-(4) 


^ He 

(gj-^CHjCO-Lys-Phe-H „ 

H HC1 


r-C0(CH-)-NEt- -HC1 

1 2 2 x Mi 

[S^-jCHjCO-Lys-Phe-H ^ 

' BZX 

H 


50-(5) 


^co-orn-P*-,, C M1 

H - HCl 


Boc-Thr— i 
^ 1 ^Me 
gv-jCO-orn-Phe-N v 

"s^jj-* Bzl 
H 


50- (6) 


x Me 

1^1 — jrCO- (2S,4S) -Pro ( 4NH_ ) -Phe-N v 

' Bzl 

H 


(S) Me 

(CS jpCO- ( 2S , 4S ) -Pro ( 4NHCO ( CHj ) - CHCOjBzl ) -Phe-N' 

l^^k.^ | BZl 
J NHZ 


50-(7) 


j^j — jrCO- ( 2S , 4S ) -Pro ( 4HHJ ) -Phe-N ' 

^^^^^ <f 

H 


(») .Me 
gj— j-O0-{ 28,4S)-Pro(4HB00CB( CH 2 ) 2 00 2 B«1) -Phe-N ^ Bzl 

*J NHZ 
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Exampl No. 


* 

Formula 


51-(1) 


Boc-Thr— i 
_ | /Me 
|gj-yCO-orn-Phe-N x ^ 

H 


Ac-Thr— i 
B 


51-(2) 


OH 

Boc-H J 

■ T .Me 
CO-Phe-N ^ 

Bzl 


5 CO-Phe-N ^ 
H Bzl 


51-(3) 


^ Me 

Boc - Pro -MePhe-N . 

Bzl 


. Me 

^gj— jpCO-Pro-MePhe-H ^ ^ ^ 
H 


51r(4) 


Boc-Pro-Pbe-N Jk9J 


|gp^CO-Pro-Phe-lO® 
H 
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Exantpl No . 


Formula 


52-U) 


Boc-gAla— i 

Of**** -h : * 

H 


HCl'H-PAla-i 

n 


52-(2) 


Boc-Qly— l 
^ 1 /Me 
£wco-Lys-Phe-N ^ Bzi 

H 

tl 
n 


HCl'H-Gly-i 

^ 1 /Me 

^ Bzl 

B 


53-(l) 


fr^T — n *■ ^,Me 
l£JL n JJ-CO-Ser ( Bur ) -MePhe-N ^ 
° ^Bzl 


U^A CO- Ser -MePhe-N ^ 

0 x Bzl 


53-(2) 


f£l (trans) t ^Me 
kr^J- CH«CHCO- Ser ( Bu ) -MePhe-N 

x Bzl 


(trans) . Ma 
l^JLcHaCHCO-Ser-MePhe-H ^ 

Bzl 



65 



EP 0 394 989 A2 



Exanpl No. 


Formula 


* 

53-(3) 


¥ Me 
— jrCO-(2S,4R)-Pro(40CH 2 C0 2 Bu r )-Ph -Nj 

■ t 
CH-CO-Bu 

mm A 


jgj— jj-CO- ( 2S , 4R) -Pro ( 40CH 2 C0 2 H) -Phe-M ^ 
1 

CILCOjH 


54-{l> 


H-Ser (Bu ) -MePhe-N ^ 

Bil 


He 

fol — n-CO-SertBu^J-MePhe-N ^ 

*s^^ Bzl 

XI 

1 

Me 




54-(2) 


t ^Me 
H-Ser ( Bu^ ) -MePhe-N ^ 

^Bsl 


®C3-co-Ser ( Bu* ) -MePhe-N ^ 
0 Bzl 


* 


Me 

jgj— jCO- 1 2S,4R) -Pro( 40H)^Phe-N 
t 


55 


y M 

j^^— jj-CO- ( 2S , 4R) -Pro ( 40Ts ) -Phe-M v. fi 1 

N 

l 

Me 




r 
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Ex- 

anipl 
N . 


Formula 


56-(l) 


(s) „Me 
i^N — ij-CO- ( 2S , 4S ) -Pro ( 4KBCOCH ( CH 2 ^COjBzl ) -Phe-N v 

B 


Kgj—y CO- ( 2S, 4S) -Pro( 4NHC0CH( CHj ) jCOjH) -Phe-N x 
H "*2 


56-{2) 


■ , Me 

fCs — s-CO-SertBslJ-MePhe-N _ 

| 

Me 


* 

r^S — n-CO-Ser-MePhe-H C 

1 

Me 


57 


(£s — r CO-(2S,4S)-Pro(4HH 2 )-Phe-H ^ 

H 


x M 

«<S — g-CO- ( 2S , 4S ) -Pro ( 4NHMS ) -Phe-N ^ 
H 


58 


- M© 

|gj--jj-CO- ( 2S , 4S ) -Pro ( 41^ ) -Phe-N x ^ 
H 


Me 

^V-jCO-(2S # 4S)-Pro(4HHCO(CB 2 ) 2 HBt 2 )-Phe-M ' ^ 
J 'HCl 
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Exanpl Ho. 


F rmula 


59 


Me 

r£s — n-CO-(2S,4R)-Pr (40CH 2 C0 2 Et)-Ph -< 
|| ^ Bzl 
H 


He 

— jpCO- ( 2S , 4R ) -Pro ( 40CH 2 C0 2 Na ) -Phe-N ' 

v^^^l^ Bzl 

H 


60 


Me 

jgj^CO-(2S,4R)-^ ^ 


, gP^CXH(2S # 4R)-Fro(40CH 2 TO^ 
? 

/■hi pa 


61 


(§t"~]LcO-(2S,4R)-Pro<4aB) -Phe-N ' 

N Bzl 

1 
1 

Boc 


@^lcO-(2S,4R)-Pro(4GH)-Phe-S ^ 

Bzl 

H ♦HCl 




. Me 

H * HC1 


pCCKCH^COjH 
^CO-0rn-Phe-H - 

B 



f 
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Example Mo. 


Formula 


C3 


( CH 0 ) 7 0AC 

jgj-jCO-(2S f 4R)-Pro(40H)-Ph g ^ 

T 

He 


( CH ) OH 

fci — -CO-(2S,4R)-Pro{40H)-Phe-N ' 22 

k^A„J Bzl 
1 

Me 



Preparation 1 

20 A solution of Starting Compound (5.48 g) and NMM (2.09 g) in methylene chloride (50 ml) was cooled 
at -20* C. To this solution was added dropwise isobutyl chlorofbrmate (2.82 g) maintaining the temperature 
between -22*C to -20* C in 7 minutes. After stirring the mixture for 20 minutes at the same temperature, 
the solution was cooled to -35* C and HNMeBzl (2.50 g) was added dropwise to the solution. The reaction 
mixture was stirred for 2 hours during which period the temperature was gradually raised to -2* C. The 

20 solution was washed successively with water (twice), diluted sodium hydrogencarbonate solution (twice), 
water, 0.5N hydrochloric acid (twice) and sodium chloride solution, and dried over magnesium sulfate. After 
evaporation, the solidified residue was pulverized in hot IPE (10 ml), and after cooling, n-hexane (30 ml) was 
added to the mixture. The crystalline solid was filtered, washed with n-hexane (5 ml x 2), and dried to give 

x Object Compound (6.49 g). 
mp: 90-91.5*C 

IR (Nujol) : 3380, 1680. 1645 (sh), 1635, 1525 cnr 1 

NMR (CDCIs. *) : 1.37 (s) and 1.43 (s)(9H), 2.67 (s) and 2.87 (s)(3H), 3.04 (2H, d, J»7Hz). 4.28 (ABq, 
J * 14Hz) and 4.52 (s)(2H); 4.90 (1 H, m), 5.4 (1 H. m), 7.0-7.4 (1 OH) 



Elemental Analysts. Calculated for 
CaaHaiNaOi : 


Found : 


C 71.71, H 7.86, N 7.60 
C 72.04, H 7.85. N 7.85 



[off ♦ 18.90* (C- 1.035, CHCIi) 



Prep a ration 2 



To an ice-cooled solution of Starting Compound (3.0 g) and anisole (3 ml) in methylene chloride (10 ml) 
was added TFA (12 ml). The solution was stirred for 15 minutes at this temperature and for additional half 
w an hour at room temperature. After evaporation, addition and re-evaporation of 4N-HCL/DOX were repeated 
twice (4.1 ml and 2.0 ml. respectively). The residue was dissolved in ether (15 ml), and crystallized by 
seeding. After standing overnight, the crystals were filtered, washed with ether, and dried to give Object 
Compound (2.12 g). 
mp: 133-135* C 

« IR (Nujol) : 3400, 1650 cm" 1 _ 

NMR (CDCI», J) : 2.43 (s) and 2.70 (sX3H), 3.5 (2H, m). 4.13 and 4.75 (2H. ABq. J«14Hz). 5.0 (1H. m), 7.0- 

7.4 (10H, m). BJBS (3H, br s) 
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Elemental Analysis. Calculated for 




Ci7H 2 oN 2 0*HCC1/2H20: 






C 85.06, H 7.07, N 8.93 


5 


Found : 


C 65.53, H 6.86, N 8.90 



[og 5 + 57.78' (C= 1.066, CHCI3) 



Preparation 3 

To an ice-cooled solution of Boc-{2S,4R)-Pro(40H)-OH (1.80 g), Starting Compound (2.37 g), and HOBT 
1B (1.05 g) in methylene chloride (50 ml), was added WSC {1-21 g). The solution was stirred at the sam 
temperature for two hours and at room temperature for two hours. After concentration, the product was 
extracted with ethyl acetate and the organic layer was washed successively with water, diluted sodium 
hydrogencarbonate solution, 0.5N hydrochloric acid and sodium chloride solution, and dried over anhydrous 
magnesium sulfate to give Object Compound (3.82 g) as an amorphous solid. 

NMR (DMSO-d$. 5) : 1.25 and 1.47 (8H. s), 13-&1 (2H, m). 2.78 and 2*5 (3H. s), 23-3.1 (2H, m), 3.2-3.5 
(3H. m), 4.1-425 (2H, m), 4.35-4.6 (2H, m), 43-5.1 (2H, m). 7.0-7.35 (10H. m), 8.3-8.4 (1H. m) 



Preparation 4 

28 Starting Compound (3.0 g) was dissolved in methylene chloride (30 ml), and to the solution 4N- 
HCt/DOX (30 ml) was added under ice-cooling and the solution was stiffed at the same temperature for 10 
minutes and further at room temperature for 40 minutes. After evaporation, the residue was triturated with 
IPE, filtared.washed with the same solvent, and dried under vacum to give Object Compound (2.90 g). 
NMR (DMSO-dt. i) : 1.7-13 <1H, m). 22-2.4 (1H. m). £75 (s) and 2.85 (s)(3H), 23-32 (3H. m), 32-3.4 (1H t 

30 m), 42-4.7 (4H, m), 435-5.05 <1H, m). 7.0-7.4 (10H f m). a59 (1H, broad), 924 (1H, d, J «8Hz) f 1029 (1H, 
broad) 



Preparation 5 

The object compounds were obtained according to a similar manner to that of Preparation 3. 
(1) IR (CHaCb) : 3400. 1700. 1650, 1505, 1395, 1170 cm" 1 
NMR (CDCb. «) : 1.47 (9H, s), 1.7-22 (4H, m), 237 and 237 (3H, s). 232-3.1 (2H, m), 327-332 (2H, m), 
43 (1H. m). 4.40 and 432 (2H, ABq, J = 14Hz), 520 (1H, dt J «8Hz and 6Hz), 635-7.4 (10H, m) 
40 (2) W (CHaCb) : 3450. 1700. 1650 cm" 1 

MUR (COCti. I) : 1.46 «8H. 3). 13-13 (2H, m), 135-2.1 (2H. m), 238 and 231 (3H, s) t 3.01 and 3.02 (2H, d, 
J -72Hz). 33 (2H, mK 42-43 (1H, m), 4.38 and 436 (2H, ABq, J = 143Hz), 5.18 (1H, d, J»7Hz), 6.7-7.0 
(1H,mk 73-736(1 OH, m) 

(3) B (Neat) : 3300, 1710. 1635. 1495 cm" 1 

40 NMR (DMSO-di. *) : 137 (9H, s), 2.73 (s) and 279 (s)(3H), 2.75-3.15 (2H, m), 3.35-3.70 (2H, m), 420-4.70 
(2H, m), 4.75-520 (1H, m). 6.70-7.45 (1 1H, m), a00-835 (1H, m) 

(4) IR (Neat) : 3300, 1710. 1640. 1630, 1490 cm* 1 

NMR (DMSO-dt. *) : 137 (9H. s), 2.71 (s) and 2.77 (sK3H), 2.7-32 (2H, m). 33-33 (2H, m), 3.8-4.1 (1H, m), 
4.43 (2H, s). 4.73 (1H, t J -8Hz), 43-52 (1H, m), 6.4-63 (1H, m), 6.9-7.4 (10H. m), 8.0-82 (1H, m) 

50 (5) tR (Nu|ol) : 3400, 3350, 3300. 3200, 1690, 1650, 1525 cm' 1 

NMR (DMSO-4, 5) : 138 (9H, s), 220-2.45 (2H. m), 2.70 (s) and 2.75 (s)(3H), 2.75-3.15 (2H, m), 4.00-4.60 
(3H, m). 4.7W.10 (1H, m), 633 (2H. broad s), 8.90-730 (11H. m), 73CK820 (1H, m) 

(6) IR (Neat) : 3320, 1720, 1705, 1690, 1650, 1640, 1630 cnT' 
NMR (DMSO-<kt 3) : 120 (a), 126 (s) and 129 (sX8H), 1.38 (9H, s), 2332 (2H, m), 2.72 (s) and 2.78 (s)- 

65 (3H), 42-4.7 (2H, m), 43-52 (1H, m). 6.6-63 (1H, m), 7.0-7.4 (10H, m), 7.4-7.7 (1H, m) 



Preparation 6 
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In a mixture of water (10 ml) and dioxan (5 ml), Starting Compound (1.0 g) was suspended. To th 
mixture TEA (1.06 ml) and di-tert-butyl bicarbonate (1.83 g) was added successiv ly under ice-cooling. Th 
mixture was stirred overnight at room temp rature, then water (20 mi) was added. After washing with ethyl 
acetate (20 ml), the aqueous layer was cooled with ice bath and acidified with 5N-hydrochloric acid. Th 

s product was extracted with ethyl acetate, and th organic layer was washed with brine, dried ov r 
anhydrous magnesium sulfate and evaporated. The residue was crystallized with a mixture of ethyl acetate 
and IPE, filtered and dried to give Object Compound (1.34 g). 
mp: 145-146* C N 
IR (Nuiol) : 3450. 1735. 1675 cm" 1 

to NMR (DMSO-dj, *) : 1.34 (s) and 1.39 (s)(9H), 1.75-1.90 (1H ( m), 220-2.40 (1H, m) f 3.05-3.15 (1H, m), 3.40- 
3.55 (1 H t m), 4.00-425 (2H, m) 



Preparation 7 

The object compound was obtained according to a similar manner to that of Preparation 6. 
IR (Nujol) : 1760, 1640 cm" 1 

NMR (DMSO-di. «) : 1.48 (9H. s), 1.95-2.10 (1H. m). 2.40-2J0 (1H, m), 3.70-3.90 (2H ( m), 4.44 (1H, dd. 
J =5 and 9Hz). 1Z75 (1H, br s) 



Preparation 8 

The object compounds were obtained according to a similar manner to that of Preparation 3. 
26 (1) IR (Neat) : 3300, 1690, 1635 cnr 1 

NMR (DMSO-<k. *) : 126 (s), 1.39 (s) and 1.40 (s){9H) t 1.5-1.8 (1H, m), 22-2.4 (1H, m). 2.7-3.1 (5H, m), 
3.1-32 (1H, m), 3.4-3.5 (1H. m), 4.1-42 (2H ( m), 4.3-4.6 (2H. m) f 4.9-5.1 (1H f m), 5.18 (1H, d, J»6Hz), 7.0- 
7.1 (2H, m). 7.1-72 (8H, m), 83-8.4 (1 H, m) 

(2) IR (Neat) : 1710, 1680. 1645 cnr 1 

30 NMR (DMSO-ds, «) : 1.31 (9H, s), 1.7-1.9 (1H. m), 22-2.4 (1H. m), 2.78 (s) and 238 (sM3H) f 2.8-3.1 (2H, m), 
3.7-33 (2H. m). 4.4-4.6 (3H, m), 43-5.1 (1H, m), 7.0-7.4 (10H, m). 825-8.35 (1H, m) 

(3) IR (Neat) : 3300, 1705, 1640, 1485 cm" 1 

NMR (DMSOck. 3) : 1.31 (9H, s), 2.7-3.1 (6H. m), 32-3.4 (1H, m). 4.3-4.7 (5H ( m), 4.9-5.1 (1H, m), 7.0-7.1 
(3H. m). 7.1-7.3 <7H, m). 8.43 (1H, br t, J=8Hz) 



Preparation 9 

The object compound was obtained according to a similar manner to that of Preparation 1. 
« mp: 111-113*C 

IR (Neat) : 3300. 1680, 1640. 1525, 1415, 1265, 1170 cm- 1 

NMR (DMSO-di. I) : 125 (8), 129 (s) and 1.36 (s)(9H), 230-{230 (2H, m). 2.73 (s) and 2.83 (s)(3H), 420- 
4.70 (3H, m), 630 (d, J«8Hz) and 6.65 (d, J«8Hz)(2H) ( 639 (d, J=8Hz) and 7.05 (d, J=8Hz)(2H), 7.10- 
7.40 (6H. m), 922 (1H, a) 



48 





Elemental Analysis. Calculated for 




CaaHstNsOi : 






C 88.73, H 7.34, N 729 


00 


Found : 


C 6854, H 735, N 7.14 



Preparation 10 

The object compound was obtained according to similar manners to those of Preparation 2 and 
Preparation 3, successively. 



71 



EP 0 394 989 A2 



IR (Nujol) : 3280, 1665, 1630, 1515 cm" 1 

NMR (DMSO-d*. «) : 1.28 (s) and 1.39 (s)(3H), 1.60-1.90 (1H, m), 1.90-2.10 (1H, m), 2.60-3.00 (2H, m), 2.75 
(s) and 2.82 (s)(3H), 340-3.30 (1H, m), 3.35-3.50 (1H, m), 4.10-4.70 (4H, m), 4.70-5.05 (2H, m). 6.60 (d, 
J=8Hz) and 6.64 (d. J = 8Hz)(2H). 6.86 (d, J=8Hz) and 7.03 (d, J«8Hz)(2H), 6.90-7,10 (2H, m) ( 7.20-7.35 
5 (3H, m), 8.20-8.40 (1H, m), 9.19 (s) and 943 (s)(1H) 



Preparation 1 1 

10 To a solution of Starting Compound (2.56 g) in methylene chloride (40 ml) was added trichloroacetyl 
isocyanate (1.0 g) under ice-cooling. After stirring for five minutes, the solution was washed with water, 
aqueous sodium hydrogencarbonate solution, and aqueous sodium chloride solution and dried over 
magnesium sulfate to give Object Compound (3.55 g). 
IR (CH2CI2) : 3400, 1810. 1740, 1690. 1645, 1490, 1160 cm" 1 

rs NMR (CDCh, 5) : 1.47 <9H, 3). 2.1-2.4 (2H. m), 2.85 and 2.87 (3H, s), 2.95-3.1 <2H. m), 3.5-4.0 (2H. m), 44- 
4.83 (3H, m). 5.1-5.4 (2H. m>. 7.0-7.4 (1 1 H, m) t 8.63 (1 H, s) 



Preparation 12 

20 

To a solution of Starting Compound (3.10 g) in methanol (50 ml) was added 1N-sodium hydroxide 
solution (4.8 ml). The solution was stirred for two hours at room temperature. After concentration, the 
product was extracted with ethyl acetate and the organic layer was washed with water, sodium chloride 
solution and dried over magnesium sulfate, to give Object Compound (2.75 g). 
28 IR (CHsCb) : 3540. 3520, 1730. 1680. 1640. 1580 cm" 1 

NMR (DMSO-*. «): 145 and 149 (9H, s) t 1.75-2.0 and 2.1-24 (2H, m). 2.78 and 2.85 (3H, s). 23-3.1 (2H. 
m), 345-3.7 (2H. m). 44 (1H, m>, 4.35-44 (2H, m), 44-545 (2H, m). 6.32 (2H, br s), 7.0-7.3 (10H, m). 8.4- 
84 <1H, m) 

30 

Preparation 13 

The object compound was obtained according to a similar manner to that of Preparation 4. 
NMR (DMSO-ds, 5) : 1.9-2.1 (1H, m). 2.4-2.6 (1H, m), Z76 and £83 (3H. s). 2.85-3.1 (2H, m). 3.15-3.2 and 
36 347 (2H. m). 44-44 (1H, m), 4.45-4.65 (2H, m). 44-54 (2H, m), 8.73 (2H, s), 7.0-7.4 (12H. m). 945 (1H. d. 
J=74Hz) 



Preparation 14 

40 

To a solution of 8tarting Compound (6.0 g) and cetyttrimethylammonkim chloride (0.56 g) in methylene 
divide (120 ml) were added powdered sodium hydroxide (24 g) and ethyl bromoacetate (1.66 ml) at room 
tonyyature. After stirring the solution overnight powdered sodium hydroxide (04 g) and ethyl 
bromoacetato (049 ml) were added. The mixture was heated under reflux for further four hours. After 

49 evaporetton of methylene chloride, ethyl acetate (200 ml) was added, and under ice-cooling. 1 N-hydrochlo- 
ric add was added until the aqueous layer was neutralized to pH 4, The organic layer was washed with 
(fluted sodium hydrogencarbonate solution, 04N hydrochloric add, sodium chloride solution and dried with 
magnesium sulfate. After concentration; the residue was applied to a silica gel (95 g) column eluting first 
with methylene chloride then with a mixed solvent of methylene chloride and ethyl acetate (9:1 to 34) to 

so give purified Object Compound (3.4 g) as an amorphous soOd. 
IR (CHjCfe) : 3400. 1745. 1680, 1840 cm" 1 

NMR (CDCb, *) : 149 (3H, t, J -7Hz), 1.48 (9H. s), 14-2.4 (2H, m), 244 and 247 (3H, s) ( 2.95-3.1 (2H, m), 
3.4-34 and 34 (2H. m), 4.0-445 (9H, m). 5.18 (1H, m), 64-7.4 (10H, m) 

65 

Preparation 15 

The object compound was obtained according to a similar manner to that of Preparation 4. 
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NMR (DMSOd«, 5) : 122 (3H, t J = 7Hz). 1.75-2.0 (1H, m). 2.5-2.6 (1H. m), 2.75 and 2.81 (3H, s), 2.9-3.1 
(2H, m), 325-3.5 (2H, m). 4.14 (2H, q ( J = 7H2), 420 (2H, s), 42-4.6 (4H, m), 4.9-5.05 (1H, m), 7.0-7.4 (1GH, 
m). 8.68 (1H ( br s). 920 (1H, d, J = 7.7Hz), 10.38 (1H, br s) 

5 

Preparation 18 

To a solution of Boc*Asp(OBz!)-OH (323 g) and NMM (1 .01 g) in methylene chloride (30 mi) was added 
isobutyl chloroformate (1.37 g) dropwise at -20 "C. The solution was stirred at the same temperature for 

70 twenty minutes. The solution was cooled to -35* C and was added to a solution of Starting Compound (3.05 
g) and NMM (1.01 g) in methylene chloride (20 ml). The mixture was stirred for an hour, raising the 
temperature gradually to 0* C, and further stirred under ice cooling for half an hour. After concentration, the 
product was extracted with ethyl acetate and the organic layer was washed with water, diluted sodium 
hydrogencarbonate solution, 0.5N hydrochloric add, and sodium chloride solution, and dried over magne- 

16 si urn sulfate. After concentration and crystallization with a mixed solvent of diethyl ether and IPE under ice- 
cooling gave Object Compound (3.97 g). 
mp : 56-57* C 

IR (Nu]ol) : 3300, 1736, 1690, 1660, 1640 (sh). 1630, 1515 cm" 1 

NMR (CDCb, fi) : 1.48 (9H, s), 2.58 (2H, s), 2.8-3.17 (5H, m), 42 (1H, m), 4.4*4.7 (2H, m) t 5.17 (2H, s), 52 
20 (1 H, m), 5.58 (1 H, d, J » 8Hz), 7.1 (1 H. m). 72-7.5 (1 5H, m) 



Preparation 17 

36 To a solution of Boc-Asp<OBzi)-OH*(0.97 g), Starting Compound (CK914 g) and HOBT (0.405 g) In a 
mixed solvent of methylene chloride (25 ml) and DMF (5 ml) was added WSC (0.51 1 g) under ice-cooling. 
The solution was stirred at the same temperature for three hours. After concentration the product was 
extracted with ethyl acetate. The organic layer was washed successively with water, diluted sodium 
hydrogencarbonate solution, 0.5N hydrochloric acid, sodium chloride solution, and dried over magnesium 

30 sulfate. Concentration gave a crude product (1.72 g), which was purified on a silica gel column eluting with 
chloroform-ethyl acetate (4:1) to give Object Compound (1.68 g). 



Preparation 18 

A mixture of Starting Compound (1.0 g) and anisole (1.0 ml) was treated with TFA (15 ml) under ice- 
cooing for fifteen minutes and further at room temperature for twenty minutes. After concentration of the 
mixture, 4N-HCVDOX (0.85 ml) was added and concentrated again. The residue was washed with n-hexane 
and IPE four times respectively and the powder was filtered, washed with IPE and dried under vacum t 
40 give Object Compound (0.87 g). The product was used in the next reaction without purification. 



Preparation 19 

45 To m Ice-cooled solution of Starting Compound (2S\ g), HOBT (1.35 g) and N-(2-pyridylmethyl)-N- 
methytamine (122 g) in methylene chloride (28 ml) was added WSC'HCI (1.92 g). The solution was stirred 
at room temperature for four hours and washed successively with 5% sodium hydrogencarbonate solution, 
sodium chloride solution and was dried over magnesium sulfate. Evaporation and purification on a silica g I 
column (84 g) eluting with chtoroform-methanol (20:1) gave Object Compound (3.14 g) as an oil. 

50 IR (Neat) : 3300, 1700. 1640, 1510, 1245, 1165, 650 cm" 1 

NMR (DMSOds. «) : 127 (s) and 1.35 (s)(9H), 2.8-3.0 (2H, m), 2.82 (s) and £96 (sX3H) f 4.4-4.9 (3H, m). 
8.5-6.7 (2H, m), 6-8.7.4 <5H, m). 7.6-7.8 (1H, m). &48 (d, J - 4Hz) and 8.53 (d, J»4HzK1H), 9.14 (s) and 
922 (3X1 H) 

65 

Preparation 20 

To an ice-cooled solution of Starting Compound (3.9 g) and anisole (3.9 ml) in methylene chloride (40 
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ml) was added TFA (25 ml). The solution was stirred for half an hour at room temperature. After 
vaporation, addition and re-evaporation of 4N-HCI/DOX (5 ml) were repeated twice. The residue was 
extracted with ethyl acetate and the organic layer was washed successively with saturated sodium 
hydrogencarbonate solution and brine, and dried over anhydrous magnesium sulfate to giv the above 

5 Intermediate (3.03 g). To the solution in DMF (50 ml) containing Intermediate obtained was added Boc-Pro- 
OH (2.15 g). HOBT (1.35 g) and WSC'HCI (1.92 g). The solution was. stirred for on and half an hour at 
room temperature. After evaporation and extraction with ethyl acetate. The organic layer was washed 
successively with water, 1N hydrochloric acid, water, 5% sodium hydrogencarbonate, water and saturated 
sodium chloride and dried over magnesium sulfate. The evaporated residue was subjected to column 

ro chromatography on silica gel (120 g) and eluted with a mixture of ethyl acetate and toluen (1:3). The 
fractions containing the object compound were combined and evaporated. The residue was collected by 
filtration, and dried to give Object Compound (4.34 g). 
IR (Neat) : 3300, 1690, 1640 cm" 1 

NMR (DMSO-dg, 5) : 1.21 (s) and 1.36 (s)(9H), 1.4-1.8 (3H, m), 1.8-2.1 (1H, m), 2.5-3.1 (4H, m), 3.1-3.4 (2H, 
76 m), 3.4-3.7 (2H, m). 4.0-4.1 (1H. m), 4.4-4.8 (2H, m), 4.9-5.1 (1H, m), 7.0-7.3 (9H, m), 8.1-8.3 (1H, m) 



Preparation 21 

20 The object compounds were obtained according to a similar manner to that of Preparation 4 or 18. 
(1) IR (CHCb) : 1735, 1685, 1675, 1655, 1640, 1625, 1560, 1545, 1490, 1450 cm" 1 
NMR (DMSO-dt, B) : 1.7-1.9 (1H, m). 2.2-2.4 (1H, m), 2.78 (s) and 2.88 (s)(3H), 2.9-3-2 (2H, m), 3.2-3.4 (1H, 
m), 3.5-3.7 (1H, m). 4.2-4.6 (4H, m), 4.8-5.1 (1H, m), 5.5-5.6 (1H. m), 6.9-7.2 (9H. m), 854 (br s) and 10.06 
(br s)(1 H). 9.1 8 (1 H, d. J » 8H2) 

26 (2) IR (CHCb) : 1760-1740. 1680, 1655. 1640, 1565, 1545, 1490, 1315 cm" 1 

NMR (DMSO-dt, 5) : 1-6-1.9 (1H, m), 2.1*2.4 (1H, m), 2.81 (8) and 2.93 (sK3H), 2.9-3.2 (2H, m). 3.2-3.5 (2H, 
m), 4.2-4.8 (4H, m), 5.08 <1H, q, J»7Hz), 557 (1H, br s), 6.9 (1H, d, j=7Hz). 7.0-7.8 (8H, m), 8.61 (br s) 
and 10.80 (br $X1H), 9.1-9.3 (1H. m) 

(3) IR (CHCb) : 1675, 1640, 1630, 1590. 1565. 1545. 1490 cm" 1 

SO NMR (DM$0-<fc, S) : 1.7*1.9 (1H. m), 22-2.4 (1H, m). 2.76 (s) and 2.85 (s)(3H), 25-32 (3H, m), 32-3.4 (1H. 
m). 42-4.8 (4H, m), 4.9-5.1 (1H. m). 55-55 (1H, m), 6.9-7.4 (10H. m), 920 (1H, d. J»7Hz) 

(4) IR (Nujol) : 3220. 3060, 2620, 1670, 1645. 1580. 1555. 1455 cm- 1 

NMR (DMSO-dt. 5) : 1.6-2.0 (3H, m), 22-2.4 (1H, m). £78 (s) and 2.83 (s)(3H), 2.9-3.1 (2H, m), 3.1-3.3 (2H, 
m). 4.1-4.3 (1H. m). 4.3-4.7 (2H, m), 45-5.1 (1H, m), 7.0-7.4 (10H, m). 8.3-8.7 (br s) and 9.9-10.3 (br s)(1H), 
as 9.13 (1H.d, J«8Hz) 

(5) IR (CHCb) : 3850-3300. 1655, 1640, 1585. 1490, 1455 cm" 1 

NMR (DMSO-dt. «) : 2.82 (3> and 2.70 (sX3H), 25-3.3 (2H, m), 4.3-4.7 (3H, m), 7.1-7.4 (9H. m), 8.53 (2H, s) 

(6) IR (CHCb) : 1655. 1605, 1580. 1510, 1495. 1455. 1365, 1315 cm* 1 

NMR (DMSO-dt. *) : 2.65 (a) and 2.70 (sX3H), 25-3.1 (1H, m), 3.1-3.3 (1H, m), 3.5-3.9 (1H, m), 4.3-4.8 (2H, 
40 m), 7.49 (1H, d, J-7Hz), 72-7.7 (7H. m), 7.72 (1H, d. J«7Hz). 854 (2H, s) 

(7) mp : 94-106* C 

IR (NuM):3460. 1650, 1630. 1590, 1470, 1275 cm" 1 

NMR (DMSO-dt/ 1) : 259 (a) and 2.67 (s)(3H), 25-3.1 (1H. m), 3.1-3.3 (1H. m), 4.34.7 (3H, m), 65-72 (9H. 
m), 853 (2H, s) 

46 (8) NMR (DMSOdi. *): 2.74 (s) and 251 (s)(3H), 2.8-3.1 (2H, m), 3.6-35 (3H, m), 4.46 (2H. dd, J = 15 

and 20Hz). 45*.1 (1H, m), 552 (1H, broad a). 7.0-7.4 (10H, m), 829 (3H, broad s), 9.0-9.1 (1H, m) 

(9) NMR (DMSO-dt /D?0, * : 1.7-15 (1H. m). 22-2.4 (1H, m), 2.7-3.5 (7H. m). 42-4.5 (2H, m), 4.6-5.0 
(3H. m), 6.65 (d. J«8Hz) and 6.70 (d, J -8HzX2H). 6.98 (d, J*8Hz) and 7.07 (d, J=8Hz)(2H), 7.34 (1H, d, 
J a 8Hz), 751 (t. J»8Hz), and 753 (t J*8HzX1H), 8.06 (t J»8Hz) and 8.35 (t. J=8Hz)(1H) f 8.71 (d. 

00 jB4Hz)anda78(d. J*4HzX1H) 

(10) NMR (DMSO-d*. 5) : 1.7-15 (1H f m), 22-2.4 (1H, m), 25-3.4 (7H, m). 42-45 (2H. m). 4.75 (1H, 
d, J»16Hz). 457 (1H, d, J=16Hz). 456 (1H, q. J* 8Hz), 72-7.35 (8H, m), 7.40 (1H. d. J=8Hz), 7.62 (t, 
J*6Hz) and 753 a J»6Hz)(1H), 8.10 (t, J=8Hz) and 857 ft J»8Hz)(1H). 851 (1H, broad), 8.70 (d, 
J«5Hz) and a78 (d, J-5Hz)(1H). 923 (1H, d J=7Hz), 1020 (1H, broad) 

ss (11) IR (CHCb) : 1740. 1680. 1640. 1550. 1495 cm" 1 

NMR (DMSO-dt, *) : 1.7-15 (1H, m) 153 (s) and 1.95 (sX3H). 22-2.4 (1H, m), 2.8-32 (3H, m), 32-3.6 (3H. 
m) ( 35-4.1 (2H, m), 42-5.1 (5H, m). 557 (1H. s), 7.0-7.4 (11H. m), 9.20 (1H, t J=8Hz) 
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Preparation 22 

The object compounds were obtained according to a similar manner to that of Preparation 3 or 1 7. 
(1)mp: 112-113 - C 

6 IR <Nujof) : 3370. 3310, 1700, 1690 (sh), 1660, 1645, 1630, 1536, 1525 (sh), 1265, 1260, 1175 cm* 1 

NMR (CDCI3. *) : 1.41 (9H, s), 1.2-1.8 (6H, m), 2,60 and 2.78 <3H, s), 2.85-3.2 (4H, m), 3.9-4.7 (3H, m), 4,9- 
5.35 (5H, m), 6.8-7.4 (16H, m) 



10 


Elemental Analysis. Calculated for 








C 68.55. H 7.35, N 8.88 




Found : 


C 68.90, H 6.96, N 8.88 
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(2) NMR (CDCU, 3) : 1.3-1.9 (6H, m>, 1.43 (9H, s), 2.65 and 2.83 (3H, s), 3:0-3.4 (4H, m), 3.9-4.3 (2H t 
m), 4.33 and 4.65 (ABq, 2H. J » 14Hz) ( . 5.0-5.4 (3H, m), 5.20 (2H, s), 6.9-7.5 <14H, m) 

(3) NMR (CDCIj, a) : 1.45 (8H, 3), 1.5-2.1 (4H, m), 2.68 and 2.79 (3H, 8), 2.92-3.4 (4H, m), 4.0-4.3 
(1H, m), 4.43 (2H, ABq, J«15H2), 5.09 (2H, s), 4.9-5.3 (3H. m). 6.9-7.4 (15H, m) 

20 



Preparation 23 

The object compounds were obtained according to a similar manner to that of Preparation 4 or 18. 



<1)~(4) 

The products were used in the next reaction without purification. 



Preparation 24 

The object compound was obtained according to a similar manner to that of Preparation 2 or 4. 
35 IR (Nujol) : 2700, 2460, 1640 cm -1 

NMR (DMSO-d*. «) : Z47 (3H, a), 2.51 (3H, s). 2.7-3.6 (2H, m), 4.40 (2H, s), 4.64 (1H, dd, J -6 and 9Hz), 
6.9-7.4 (10H. m). 93 (2H, br s) 



40 

rtepwanon £o 

The object compounds were obtained according to a similar manner to that of Preparation 19. 
ft) IR (Neat) : 3320, 2990. 1720, 1705, 1690, 1655, 1640, 1580. 1490 cm" 1 
NMR (DMSO-ck, I) : 1.24 (s) and 1.35 (sK9H), 2.74 (s) and £88 (s)(3H). 2.7-3.0 (2H, m), 4.30 (1H. d, 
45 J ■ 15Hz), 4.5-4.7 (2H,m), 6*-7.4 (10H, m) 

(2) IR (CHCIa) : 3300, 2950, 1705, 1645, 1490, 1365. 1315 cm" 1 

NMR (DMSO-ds, <) : 1.18 and 1.38 <sX9H), 2.7-3.2 (2H, m), 2*1 (s) and 2*4 (sK3H) t 4.3^.5 <1H, m), 4.8- 
4* (2H, m% 7.0-7* (10H, m) 

(3) IR (Neat) : 3320, 2980, 1705, 1840, 1480, 1455, 1365 cm" 1 

50 NMR (DMSO-<k t Si : 1 23 (s) and 1 .34 (s)(3H) ( 2.7-3.0 (5H, m), 4.4-4.7 (3H, m), 7.0-7.4 (1 1 H, m) 

(4) IR (Neat) : 3300. 1710, 1840, 1170 cm" 1 

NMR (DMSO<k. «) : 1.24 (s) and 1.34 (sX9H), 2.7-3.0 (2H, m), 2*4 (s) and 2*9 (s)@H), 4.4-4* (3H. m). 
6.9-7* (8H, m), 7*-7* (1H, m), 8.49 (d. J » 4Hz) and 8*4 (d. J«4H2)(1H) 

(5) IR (Nujol) : 3460, 3390, 1690, 1625, 1520 cm" 1 

66 NMR (DMSO-ck, t) : 125 (8) and 1*2 (SX9H), 2.6-3* (6H, m), 4.2-4.9 (4H, m). 6*-7.4 (11H, m) 



Preparation 26 
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The object compound was obtained according to a similar manner to that of Preparation 1 . 
mp : 74-75* C 

IR (Nujol): 1880, 1645 cm- 1 

NMR (DMSO-ds, «) : 0.94 (s), 1.12 (s) and 1.27 (s)(9H), 2.6-3.1 (2H, m), 2.71 (3H, s), 2.82 (3H, s), 4.2-4.7 
5 (2H, m) # 4.9-5.4 (1 H, m), 63-7.4 (10H, m) 



Preparation 27 

ro The object compound was obtained according to a similar manner to that of Example 27. 

NMR (DMSO-d*, «) : 1.39 (9H. s), 2.5 (2H. m). 2.74 and 2.79 (3H, s). 2.8-3.0 (2H. m). 4.1-4.4 (1H. m), 4.46 
(2H, s) ( 4.8-5.1 (1H, m), 7.0-7.4 (11H, m), 8.04 (1H, d. J = 8Hz). 1221 (1H, s) 



rs Preparation 28 

The object compound was obtained according to a simitar manner to that of Preparation 6. 
mp: 191-193* C 

IR (Nujol) : 3320, 1730. 1660 cm" 1 
20 NMR (DMSO-de, 5) : 12-1.4 (1H, m), 1.39 (9H, s), 1.5-1.7 (1H, m) ( 17-1.9 (1H, m), 13-22 (1H, m), 2.8-3.1 
(1H. m), 3.7-33 (2H t m), 4.5-4.8 <2H, m), 12.7 (1H. broad) 



Preparation 29 

20 

The object compounds were obtained according to a simitar manner to that of Preparation 3 or 17. 
(1) IR (Neat) : 3350 (broad). 1690-1630 cm*" 1 
NMR (DMSO-ds. 5) : 12-1.5 (2H, m), 1.33 (9H, s), 1.6-1.8 <1H, m), 1.8-2.1 (1H. m), £8-32 (6H. m) t 3.6-3.8 
(2H, m). 4.3-4.7 (4H. m), 4.9-5.1 (1H f m), 7.0-7.1 (2H, m), 7.1-7.4 (8H, m). 8.1-82 (1H, m) 
X (2) mp: 115-116' C 

IR (Nujol) : 1690, 1645 cm" 1 

NMR (DMSOdi, 5) : 129 (s), 1.30 (s). 1.38 (s) and 1.30 (s)(9H), 1.5-1.9 (3H, m), 2.0-2.3 (1H, m), 2.5-2.9 
(1H, m) ( 2.72 (3) and 2.77 (sX3H), 3.00 (3H ( s). 32-3.5 (3H. m), 43-4.7 (3H. m), 5.4-5.7 (1H, m) ( 6.8-6.9 (1H, 
m), 7.0-7.1 (1H, m). 7.1-7.4 (8H, m) 

35 





Elemental Analysis. Calculated for 




C*iH 37 N 3 04 : 






C 70.12, H 7.78, N 8.78 


40 


Found : 


C 69.93. H 7.81, N 8.70 



(3) IR (CHCb) : 3350, 3000, 1700-1640, 1530. 1485, 1410, 1320 cm* 1 

NMR (DMSO-*. *) : 121 (3). 125 (s). 1.33 (8) and 1.39 (sK9H), 15-1.8 (1H, m), 1.8-2.1 (1H, m), 2.7-3.1 

49 (5H, mK 3.1-33 (1H, m), 33-33 (1H. m). 4.0-4.3 (2H, m), 4.4-4.7 (2H, m), 4.9-52 (2H, m), 6.8-7.6 (8H, m). 
7.7-7 3 (1 H ( m), 83-83 (1 H, m) 

(4) IR (CHCb) : 3430. 3320, 3000, 1690-1620, 1595, 1525, 1490 cm" 1 

NMR (DMSOdi. «) : 125 (s) and 1.38 (sX9H), 1.5-13 (1H, m), 13-2.1 (1H, m), 2.78 (s) and 2.87 (sK3H), 

2.7- 3.1 (2H, m), 3.1-33 (1H, m), 3.3*3.5 (1H, m), 4.1-43 (2H, m), 43-4.6 (2H, m), 4.8-5.0 (2H. m), 63-7.0 

50 (2H, m). 73-7.4 (7H, m). 83-8.4 (1 H t m) 

(5) IR (CHCb) : 3600-3250. 1695, 1680, 1845, 1490, 1455 cm" 

NMR (DMSO-ck, *) : 124 (s) aid 1.38 (3X9H), 1.5-13 (1H, m), 13-2.1 (1H, m). 2.7-3.1 (m) and 231 (3X5H), 
3.1-33 (1H, m). 33-33 (1H, m), 4.M3 (2H, m), 4.3-43 (2H, m), 4.W.1 (2H f m), 63-7.4 (9H, m), 82-8.4 
(1H, m) 

56 (8) IR (Neat) : 3330. 3000, 2950, 1700, 1640, 1400 cm" 

NMR (DMSO*. «) : 125 (s) and 139 (sK9H). 1.5-13 (1H, m), 2.0-2.3 (1H, m), £78 (s) and 2.85 (s)(3H), 

2.8- 3.1 (2H, m), 3.18 (s) and 3.19 (s)(3H), 3.4-3.5 (2H, m), 3.8-33 (1H f m), 4.0-42 (1H, m). 4.4-43 (2H, m). 
4.8-5.1 (1H, m), 7.0-73 (10H, m), 837 (1H, d, J*8Hz) 
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(7) IR (Neat) : 3310, 1715. 1640. 1495 cm* 1 
NMR (DMSO-de. 6) : 1.06 (d, J = 7Hz) and 1.11 (d, J=7Hz)(3H), 1.37 (9H t s), 2.72 (s) and 2.79 (s)(3H) ( 2.8- 
3.1 (2H, m), 3.8-4.1 (1H, m>, 4.44 (s) and 2.47 (s)(2H), 4.8-5.1 (1H, m), 6.8-7.0 (1H, m), 7.0-7.4 (10H, m), 
8.1-82 (1H, m) 

5 (8) IR (Neat) : 3330, 1715. 1645, 1630. 1495 cm" 1 

NMR (DMSO-d*. S) : 0.9-1.0 (3H, m), 1.39 {9H, s). 2.72 (s) and 2.79 (s)(3H), 2.8-3.1 (2H. m), 3.7-3.9 (2H t m), 

4.3-4.6 (2H, m), 4.7-4.8 (1H, m), 4.9-5.1 (1H, m), 6.41 (1H, d, J = 8Hz), 7.0-7.3 (10H. m). 8.1-8.3 (1H, m) 

(9) NMR (DMSOd*. 3) : 1.38 (9H ( 8). 1.6-1.8 (2H t m), 2.3-2.4 (2H. m), 2.73 and 2.80 (3H t s) ( 2.8-3.1 

(2H. m), 33-4.1 (1H, m), 4.3-4.5 (2H, m). 4.9-5.1 (1H, m), 6.9-7.35 (11H, m). 8.1-8.25 (1H, m) 
to (10) IR (Neat) : 1710, 1640, 1490, 1170 cm" 1 

NMR (DMSO-dg, S) : 1.30 (s) and 1.37 (sK9H) ( 2.6-3.8 (10H, m), 4.3-4.7 (5H, m), 5.5-5.7 (1H, m). 6.7-7.4 

(18H, m) 

(11) IR (Neat) : 3320. 2980. 1720. 1640 cm" 1 
NMR (DMSO-ds, 5) : 0.96 (8), 1.04 ($), 1.05 (8) and 1.08 (S)(9H). 2.6-3.5 (4H, m), 2.75 (s) and 2.77 (s)(3H), 
16 3.02 (s) and 3.05 (s)(3H), 4.1-4.8 (3H, m), 5.03 (2H, s), 5.57 (1 H, t, J = 7Hz). 8.8-7.6 (16H. m) 



Preparation 30 

20 The object compounds were obtained according to a similar manner to that of Preparation 20. 
(1) IR (Neat) : 1690-1630. 1510, 1405, 1160 cm* 1 

NMR (DMSO-dc, t) : 1.26 (s) and 1.39 (sX9H), 1.5-2.1 (2H, m) t 2.7-3.0 (5H, m). 3.2-3.5 (2H. m), 4.0-4.3 (2H. 

m), 4.3-5.1 (4H, m), 8.5-6.7 (2H, m), 6.7-7.4 (6H, m), 7.6-7.8 (1H, m), 8.1-8.3 (1H. m). &47 (d, J»4Hz) and 

834 (d, J « 4Hz)(1 H), 9.1 4 (s) and 9.23 (s)(1 H) 
26 (2) IR (Neat) : 1690-1650, 1640, 1405, 1160 cm" 1 

NMR (DMSO-de, 3) : 124 (s) and 1.39 (a)(9H), 1.5-2.1 (2H. m), 23-32 (5H, m), 32-3.5 (2H, m) f 4.0-4.3 (2H. 

m). 4.4-5.1 (4H, m), 63-7.4 (7H, m), 7.6-73 (1H. m), 82-8.4 (1H ( m), 8.48 (d, J»5Hz) and 835 (d, J = 5Hz)- 

(1H) 

(3) IR (CHOa) : 1740, 1705-1630, 1525 cm" 1 
30 NMR (DMSCHfc. a) : 122, 124 and 1.39 (9H, s), 13-2.1 (2H. m), 1.89 and 1.92 (3H, s), 23-3.1 (2H, m), 3.1- 
33 (4H, m). 3.8-4.0 (2H. m). 4.1-42 (2H, m) ( 4.4-5.1 (4H, m). 7.0-7.4 (10H. m). 8.3-8.5 (1H, m) 



Preparation 31 

The object compound was obtained according to a similar manner to that of Example 28. 
mp : 172-175*0 

IR (NujoQ : 3320, 3200, 1693, 1680 (sh), 1645, 1530 cm* 1 



Preparation 32 

The object compound was obtained according to a similar manner to that of Example 35. 
48 IR (Neat) : 3330, 2990, 1745, 1710, 1640, 1235, 1170 cm" 1 

NMR (OMSO-ck, *) : 127 (s) and 133 (s)(9H), 133 (3H, s), 23-3.1 (2H f m) t 3.3-3.9 (2H, m>. 3.9-42 (2H, m) t 
4.4-4.7 (3H, m), 7.0-7.4 (11H, m) : 



so Preparation 33 

The object compound was obtained according to a similar manner to that of Example 3a 
IR (Neat) : 3400, 2990, 1640, 1490 cm" 

NMR (DMSO-d* . + DjO, *) : 037 (s), 1.05 (s), 1.08 (s) and 1.09 (s)(9H), 23-2.9 (1H, m), 2.77 (3H, br s). 
« 2.98 (s) and 3.03 (8)(3H), 324.4 (3H, m), 3.7-33 (1H, m), 4.1-43 (2H, m), 5.5-53 (1 H, m), 6.8-7.4 (10H, m) 



Preparation 34 
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To an ice-cooled solution of Starting Compound (2.31 g) and methyl iodide (5 ml) in THF (30 ml) was 
added sodium hydride (60% in oil, 1 2 g) under atmospher of nitrogen. The mixture was stirred for one 
and half an hour at the same temperature and for nine hours at room temperatur . Ether and water were 
added to the reaction mixture and the aqueous layer was separated. After acidification with 6N hydrochloric 
5 acid, the aqueous layer was extracted with ethyl acetate twice. The extract was washed successively with 
water and sodium chlorid solution and was dried over magnesium sulfate. Evaporation of the extract gave 
Object Compound (2.64 g) as an oil. 
IR (Neat) : 3000, 2950, 1740, 1700, 1400, 1160 cm" 1 

NMR (DMSOde, «) : 1.34 (s) and 1.39 (s)(9H). 1.9-2.0 (1H, m). 22-2.4 (1H, m). 321 (3H, s). 3.3-3.5 (2H. m), 
to 3.9-4.1 (2H, m), 12.55 (1 H ( br) 



Example 1 

is Starting Compound (665 mg) was treated in TFA (15 ml) under ice-cooling for ten minutes and at room 
temperature for ten minutes. After concentration, the residue was dissolved in methylene chloride (30 ml), 
and under cooling, a solution of sodium hydrogencarbonate was added until aqueous layer was neutralized 
to pH 7. The organic layer was separated, washed with sodium chloride solution and dried over anhydrous 
magnesium sulfate to give the intermediate. After filtration, BSA (0.905 g) was added to the filtrate, and 

20 under ice-cooling, indole-3-carbonyl chloride (384 mg) was added. The solution was stirred for half an hour 
and concentrated. The residue was dissolved in a mixture of THF (15 ml) and 1N hydrochloric acid (5 ml), 
and the solution was stirred for half an hour. Ethyl acetate and water were added to the solution and the 
separated organic layer was washed with water, diluted sodium hydrogencarbonate solution, and sodium 
chloride solution, and dried over magnesium sulfate. After concentration, the residue was dissolved in 

28 chloroform and subjected to a silica gel column chromatography and etuted first with ethyl acetate and then 
with chlorofdrnwnethanol (4:1). The main fraction was concentrated and the residue was triturated with 
ether, filtered, and dried to give Object Compound (683 mg). 
IR (NujoO : 3250. 1630, 1590 (sh). 1530 cm" 1 

NMR (DMSO-ds* «) : 1.7-2.1 (2H, m) t 2.65-3.1 (7H, m) f 3.65 (d, J = 10Hz) and 3.9 (m)(2H). 42-4.6 (3H, m), 
30 4.7 (1 H, m), 4.9-5.05 (2H. m), 6.9-7.3 (1 2H. m), 7.45 (1 H, d, J * 7Hz), 7.85 (1 H. br), 8.03 (1 H. d, J = 7Hz), 8.4 
(1H ( m), 11.64 (1H,s) 





Elemental Analysts. Calculated for 


35 


CaiHaaNiOtM^O: 




C 69.78, H 623, N 10.50 




Found : 


C 89.40, H 8.19. N 10.39 



40 

Example 2 

Starting Compound (1.02 g) was treated with TFA (15 ml) under ice-cooling for 15 minutes and at room 
45 temperature for 10 minutes. After concentration, the residue was dissolved in methylene chloride (50 ml), 
and under cooing, sodum hydrogencarbonate solution was added until the aqueous layer was neutralized 
to pH 7. The organic layer was separated, washed with sodium chloride solution, and dried over anhydrous 
magnesium sulfate. After filtration, indole-2-carboxylic acid (387 mg), HOBT (324 mg) was added, and 
under ice-cooling, WSC'HCI (458 mg) was added. The mixture was stirred at the same temperature for two 
80 hours and at room temperature overnight The solution was concentrated and the product was extracted 
with ethyl acetate. The organic layer was washed successively with water diluted sodium hydrogencar- 
bonate solution, 0J5H hydrochloric add. and socDum chloride solution and dried over anhydrous magnesium 
sulfate. After concentration, the residue was applied to a silica gel column chromatography and etuted first 
with chloroform and then with chloroform-methanol (100:6). The main fraction was concentrated and the 
55 residue was triturated with diisopropyl ether, filtered, and dried to give Object Compound (840 mg). 
IR (Nujaf) : 3250, 1630, 1595, 1525 cm" 1 

NMR (DMSOds, *) : 1.7-22 (2H, m), 2.72 and 2.79 (3H, s), 2.8-32 (2H, m). 3.7-3.9 (1H, m), 4.0-42 (1H, m), 
4.3-4.6 <3H, m). 4.6-43 (1H, m), 4.9-52 (2H, m), 6.9-7.3 (13H, m), 7.46 (1H, d, J=8Hz), 7.67 (1H. d. 
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J « 8Hz), 8.5-8.6 and &76 (1 H. m). 1 1 .47 and 1 1 .57 (1 H ( s) 



Elemental Analysis. Calculated for 
C31H32N4O* : 


Found : 


C 70.97, H 8.15, N 10.68 
C 69.75, H 6.11 /N 10.74 



Example 3 

To an ice-cooled solution of Starting Compound (1.13 g) in methylene chloride (5 ml) was added TFA 
(13 ml). The solution was stirred at the same temperature for 15 minutes and at room temperature for 
another 15 minutes. The solution was concentrated and the residue was dissolved in methylene chloride (3 
ml). Sodium hydrogencarbonate solution was added until the aqueous layer was neutralized to pH 7. Th 
organic layer was separated, washed with sodium chloride solution, and dried over magnesium sulfate. After 
filtration, under Ice-cooling, TEA (0.473 g) and trans-cinnamoyl chloride (391 mg) were added to the 
solution. After stirring for half an hour, the solution was concentrated and the product was extracted with 
ethyl acetate. The organic layer was washed successively with water, diluted sodium hydrogencarbonate 
solution, 0.5N hydrochloric acid, and sodium chloride solution, and dried over anhydrous magnesium 
sulfate. After concentration, the residue was applied to a silica gel column chromatography and eluted 
successively with methylene chloride, methylene chloride-acetate (10:1 to 3:1, gradient), and methylene 
chtoride-acetone-methanol (70:30:2). The main fraction was pooled and concentrated, and the residue was 
triturated with ether, filtered, and dried to give Object Compound (0.737 g) as an amorphous solid. 
IR (Nujoi) : 3250, 1640, 1595, 1080, 975 cm" 1 

NMR (DMSO*. *) : 1.7-22 (2H. m), 2.63-2.73 and 2.79 (3H, s), 2.8-3.1 (2H, m), 3.5-3.9 (2H, m). 42-4.8 
(4H, m), 4.9-5.2 (2H, m), 6.70 (dd, J-15.4H2 and 4.5Hz) and 6.95-7.8 (m)(15H), 8.4-8.46 and 8.86-8.95 (1H, 
m) 



Example 4 

To an ice-cooled solution of Starting Compound (1.0 g), 3-indoleacetic acid (0.419 g) and HOBT (0.323 
g) in methylene chloride (30 mi), was added WSC (0.372 g). The solution was stirred at th sam 
temperature for two hours. Then stirring was continued at room temperature for three hours, during which 
period, TEA (0.16 ml) and WSC'HCI (229 mg) were added to the solution. The solution was concentrated 
and the product wee extracted with ethyl acetate. The organic layer was washed successively with water, 
diluted aotfum hydrogencarbonate solution, 0.5N hydrochloric acid, and sodium chloride solution, and dried 
over vtfrydrous m^jnesium sulfate. After concentration, the residue was applied to a silica gel column 
chromtfograpfty «d eluted first with chloroform and then with chtorofoim-methanol (100*2 to 100:7, 
gradeot etuflon). The main fraction was concentrated and the residue was triturated with ether, filtered, and 
dried lo give Object Compound (950 mg). 
IR (NuoQ : 3430 (sh), 3300, 1645 (sh). 1630 cm- 1 

NMR (DMSO-di, *> : 1.75-24 and 2.0-22 (2H, m), 2.7W2 (5H, m), 3.3-3.45 (2H, m), 3.7 (2H, s), 4.1-4.3 
(1H, m), 4.36-4.60 <3H, m), 4.9-6.1 (2H, m). 6^-7.6 (15H, m), 83-8.4 and 8.8-8.9 (1H, m), 10.85 and 10.89 
(1H.S) 



Example 5 

To an Ice-cooled solution of Starting Compound (0.90 g) in methylene chloride (20 ml) were added 
NMM (0.43 ml) and phenylacetyl chloride (026 ml). The solution was stirred at the same temperature for an 
hour and concentrated. The product was extracted with ethyl acetate and the organic layer was succes- 
sively washed with water, 1N hydrochloric acid, 5% sodium hydrogencarbonate solution, and sodium 
chloride solution, and dried over anhydrous magnesium sulfate. Filtration and concentration gave Object 
Compound (0.76 g) as an amorphous solid. 
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IR (Nujol) : 3290, 1630, 1490 cm-' 

NMR (DMSO-ds. «) : 1.7-2.2 (2H, m), 2.7-3.4 (7H, m), 3.64 (2H. s) f 4.1-4.6 (4H, m), 4.8-5.1 (2H, m), 7.0-7.4 
(1 5H, m), 8.3-8.4 (m) and 8.8-8.9 (m)(1 H) 

6 

Example 8 

The object compounds were obtained according to a similar manner to that of Example 1. 

(1) NMR (DMSO-dfi, 3) : 1.75-1.85 (2H, m), 1.96-2.05 (2H, m). 2.43 and 2.80 (3H, s). 2.94-3.13 (2H, 
10 m), 3.45-3.50 (2H. m), 4.12 and 4.50 (2H. ABq, J = 10Hz), 4.67-4.79 (1H t m). 5,06-5.17 (1H, m), 6.98-7.30 

(14H, m), 732 (1H, m), 8.13 <1H, m), 10.21 {1H, m) 

(2) IR (Nujol) : 3300-3150. 1650, 1630, 1590. 1530 cm" 1 

NMR (DMSO-d«, S) : 1.4-2.1 (4H, m), 2.75-3.1 (7H t m), 3.71 (2H, m). 4.3-4.7 (3H, m). 4.85-5.15 (1H. m), 7.0- 
7.3 (12H, m), 7.43 (1H. d, J* 7.5Hz), 7.80 (1H. br), 8.06 (1H, d. J=7.4Hz), 8.4-8.8 (1H, m), 11.60 (1H, s) 





Elemental Analysis. Calculated for 




C31H32N4O* : 






C 73.21, H 6.34, N 11.02 


20 


Found : 


C 73.03, H 6^6, N 11.00 



(3) IR (Nujol) ; 3250, 1630, 1540 cm" 1 

NMR (DMSO-ds, *) : 2.76 (s) and 233 (sK3H), 2.8-3.1 (2H, m). 3.7-43 (2H, m), 4.3-4.8 (2H, m), 4.9-5.1 (1H, 
28 m), 7.0-7.3 (12H, m), 7.4-73 (1H, m), 8.0-8.2 (3H, m), 83-8.5 (1H, m), 1 1.57 (1H, s) 

(4) IR (Nujol) : 3270, 1625, 1535 cm" 1 

NMR (DMSO-d*. 5) : 2.72 (3) and 231 (sX3H) f 2.8-3.1 (2H, m), 3.6-3.7 (2H, m). 4.3-4.7 (3H, m). 4.92 (1H, t, 
J=»6Hz), 5.03 (1H, q, J = 8Hz). 7.0-7.3 (12H, m), 7.4-7.5 (1H, m), 7.7-730 (1H, m), 8.1-8.2 (2H. m), 8.3-8.4 
(1H, m). 11.62 (1H,s) 

30 (5) IR (Nujol) : 3290, 1665, 1630, 1535 cm" 1 

NMR (DMSO-<k. 5) : 2.45-e70 (2H, m), 2.73 (s) and 231 (s)(3H), 2.80-3.10 (2H, m), 4.30-4.60 (2H, m), 4.75- 
5.05 (2H, m), 633 (1H. s), 7.00-7.40 (13H, m), 7.40-7.50 (1H, m), 7.95-8.35 (4H, m). 11.63 (1H. s) 

(6) IR (Nujol) : 3270, 1630, 1535, 1495 cm" 1 
NMR (DMSO-ds, 5) : 1.41 (s) and 1.45 (s)(6H), 2.70 (s) and 2.87 (s)(3H), 23-3.1 (2H, m), 4.3-4.7 (2H. m), 

35 43-5.1 (1H, m). 7.0-7.4 (12H, m), 7.4-7.5 (1H, m). 7.7-7.9 (2H. m), 8.1-8.2 (2H t m>, 11.60 (1H, s) 



Example 7 

The object compounds were obtained according to a similar manner to that of Example 2. 

(1) IR (Nujol) : 3250. 1640 (sh), 1630, 1595, 1525 cm' 1 

NMR (DMSO<k # *) : 1.7-^2 (2H. m), 2.71 and 2.79 (3H. s), 23-3.1 (2H. m). 3.7-4.1 (2H, m), 4.2-4.5 (3H, m), 
43-4,7 (1H, mK 43-5.1 (2H, m). 6.7-7.3 (14H, m). 8.45-8.55 and &77 (1H. m), 832 (1H, m), 11.17 and 11.27 
<1H,e> 

(2) IR (Nujol) : 3300, 1646. 1600, 1530 cm" 1 

NMR (DMSO-*. *) : 1.6-2^ (4H, m) f 2.74 and 231 (3H. s), 2.85-3.1 (2H. m), 3.6-4.0 (2H, m), 4.35-4.7 (3H, 
m), 43-5.05 (1H, m), 7.0-7.3 (13H, m), 7.46 (1H, d, J=8Hz), 7.66 (1H. d, J=8Hz), 8.48 (d. J = 8Hz) and 8.71 
(d, J=8HzX1H), 1135 (1H.S) 



Example 8 

The object compound was obtained according to a similar manner to that of Example 3. 
NMR (DMSO-4. «) : 1.7-23 (4H, m), 23-3.1 (5H ( m), 3.45-33 (2H, m), 4.35-4.75 (3H. m), 4.9-5.05 (1H, m), 
55 6.68 (d, J = 1 5.4Hz). 7.0-73 (m)(1 7H). 838 (d. J * 8.3Hz), 8.7-83 (m)(1 H) 



Example 9 
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The object compounds were obtained according to a similar manner to that of Exampl 4. 
(1) IR (Neat) : 3300, 1630, 1495 cm* 1 
NMR (DMSO-cfe, «) : 1.7-2.6 (4H, m), 2.6-3.1 (7H, m), 325-3.65 (2H, m), 4.1-4.6 (4H, m>, 4.8-5.1 (2H, m), 
7.0-7.3 (15H, m), 8.3-8.4 (m) and 8.7-8.8 (m)(1H) 
s (2) IR (Neat) : 3300, 1630, 1495 cnr 1 

NMR (DMSO-d«. 5) : 1.8-2.5 (7H t m) t 2.5-3.1 (6H, m), 32-3.6 (2H, m), 4.1-4.6 (4H, m), 4.9-5.1 <2H, m), 7.0- 
7.4 (1 5H, m). 8.3-8.4 (m) and 8.7-8.8 (m)(1 H) 

(3) IR (Nujol) : 3300, 1660 (sh). 1640, 1605 cm* 1 

NMR (DMSO-d*. B) : 1.65-22 (2H, m), 2.7-3.1 (5H, m), 32-3.5 <2H. m), 3.55-3.9 (2H, m), 42-4.6 <3H, m), 
10 4.8-52 (2H, m), 5.4-5.55 (1H. m), 6.5-6.7 (3H. m), 7.0-7.4 (13H, m), 8.4 and 8.8 (1 H, m) 

(4) IR (Nujol) : 3250, 1625, 1210 cm* 1 

NMR (DMSO-dfi. i) : 1.7-22 (2H, m), 2.7-3.15 (5H, m), 3.3-3.5 (2H, m), 3.55-3.75 (2H, m), 42 (1H, m), 4.35- 
4.6 (3H, m). 4.9-5.1 (2H f m). 6.60 (1H, dd, J=9Hz, 2Hz), 6.85 (1H, dd, J«9Hz, 2Hz). 7.0-7.4 (12H, m), 8.35- 
8.4 and 83-8.9 (1H, m), 8.55-8.6 <1H, m). 10.54 and 10.58 (1H. m) 
76 (5) IR (Nujol) : .3260, 1630, 1590 cm" 1 

NMR (DMSO-ck, 3) : 1.7-2.1 (2H, m), 2.72 (s) and 2.79 (sK3H), 2.8-3.1 (2H, m) t 3.6-4.0 (2H, m), 42-4.7 (4H, 
m), 4.8-5.1 (2H, m), 6.18 (1H, br s), 6.61 (1H, br s), 6.92 (1H. br s), 7.0-7.4 (10H, m), 8.4-8.5 (1H, m), 11.46 
(1H.br s) 



20 

Example 10 

The object compounds were obtained according to a similar manner to that of Example 1 . 
(1)mp: 234-236* C 
25 IR (Nujol) : 3440, 3250. 1665. 1630, 1 595 cm* 1 

NMR (DMSO-df. *) : 1.65-1 .85 (1H, m), 220-2.45 (1H, m), 2.67 (s) and 2.72 (s)(3H), 2.7-3.1 (2H, m), 3.55- 
3.70 (1H t m), 3.85-4.00 (1H t m), 4.15-4.30 (1H t m), 4.40 (2H, s), 4.55-4.70 (1H, m), 4.80-5.05 (1H. m), 528 
(1H, br s). 6.90-7.00 (2H. m), 7.00-7.30 (10H. m), 7.44 (1H, d. J -7.5Hz). 7.88 <1H, s), 8.02 (1H, d, J=8Hz), 
8.45 (1H, d, J=8Hz), 11.68 (1H, s) 



30 





Elemental Analysis. Calculated for 




CtiHaaNiOi : 






C 70.97, H 6.15, N 10.68 


35 


Found : 


C 70.88, H 6.08, N 10.60 



(2) IR (Nujol) : 3180, 1640, 1590, 1570 cm" 1 

NMR (DMSOdt, S) : 1M1 (1H, m), 2^5 (1H, m), 2.74 (a) and 2.84 (s)(3H). £8-3.1 (2H, m). 4.1-4.6 (4H, 
40 m). 4MA (2H, mK 7.0-7.4 (12H, m). 7.4-7.5 (1H, m). 7.78 (1H, s). &15 (1H, d, J«8Hz), 8.5-8.7 (1H, m), 
11.74 (IK •) 

(3) « (Nujol) : 3250, 1630, 1525 cnr 1 

NMR (DMSCHIs. *) : 2.74 (s) and 233 (sK3H), 2.8-3.35 (4H, m), 4.4-4.7 (3H, m), 4.9-52 (3H, m), 7.0-7.3 
(12K m). 7.46 (1H d f J«7Hz) f 7.87 (1H, d, J«2Hz), 7.94 (1H, d. J-7Hz). 838 (d, J*8Hz) and 8.60 (d, 

48 J»8HzK1H>. 1179 (1H.S) 

(4) IR (Nujol) : 3400, 1688, 1240 cm" 

NMR (DMSO<k, *) : 1.7-22 (2H, m), 2.67 (s) and 2.75 (s)<3H), 23-3.0 (2H, m). 3.6-3.8 (1H, m), 3.8-4.1 (1H, 
m). 42-4.6 (3H, m), 4.6-5.0 (3H. m), 6.59 (d, J -8Hz), 6.62 (d, J=8Hz)(2H), 83-73 (9H. m). 7.44 (1H, d, 
J*7Hz). 7.85 (1H. s) t 833 (1H, d. J»7Hz). 82-8.4 (1H, m), 920 (s) and 922 (sK1H), 11.64 (1H, s) 



Example 11 

The object compounds were obtained according to a similar manner to that of Example 4. 
(1) IR (Nujol) : 3400, 3300. 1640 (sh), 1630, 1570 cm' 1 
NMR (DMSO-4, *) : 1.7-2.4 <2H, m), 2.59. 2.64. 2.72 and 2.79 (3H, s), 2.M.1 (2H, m), 3.66, 3.8-3.9 and 
3.95-4.1 (2H, m). 42*435 (3H, m), 4.6-4.8 (1H, m), 43-52 (2H. m). 6.8-73 (15H, m), 8.58 and 8.76 (2H, 
two sets of d, J=8Hz) 
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Elemental Analysis. Calculated for 




CsiHaiNaOs : 






C 70.84, H 5.94, N 7.99 


5 


Found : 


C 70.09. H 6.02, N 8.01 



(2) IR (Nujol) : 3400. 3220. 1770. 1630. 1615. 1570 cm" 1 
NMR (DMSO-dt, 5) : 1.75-2.3 (2H. m). 2.59, 2.72 and 2.79 (3H, s). 2.9-3.1 (2H. m). 3.73 and 4.10 (2H. br s). 
420-4.55 (3H, m). 4.65-4.8 (1H, m), 4.95-5.1 and 5.3-5.4 (2H. m). 6.8-7.3 (11H. m), 7.4 (1H t m). 7.6 (1H. m). 
8.17 (1H. d, J =8.1 Hz). 8.45-8.6 (1H. m) 





Elemental Analysis. Calculated for 


16 


CD0H33N5O4 : 






C 68.29. H 6.30. N 1327 




Found : 


C 6720. H 5.93. N 13.33 



20 



Example 12 

29 The object compounds were obtained according to a similar manner to that of Example 2. 

(4) IR (Nujol) : 3200. 1670. 1640, 1605 cm** 1 
NMR (DMSO-dt, 8) : 1.7-23 (2H, m). 2.46 <s), 2.57 (s), 2.70 (s) and 2.76 (sK3H). 2.7-3.0 (2H. m). 3.6-4.5 
(5H. m). 43-5.4 <3H, m). 63-6.7 (2H, m), 6.7-7.1 {4H. m), 7.1-7.3 (4H. m), 7.3-7.5 (1H, m). 7.5-7.7 (1H. m), 
8.16 (1H, d. J*8Hz), 8.37 (d. J»8Hz) and a48 (d. J=8HzK1H). 921 (1H. br s). 133-13.7 (1H. broad) 

30 (2) IR (Nujol) : 3250. 1630-1595, 1530, 1510 cm" 1 

NMR (DMSO-<fc, 5) : 1.7-2.1 (2H, m). 2.5-3.0 (2H. m) ( 2.70 (s) and 2.76 (s)(3H). 3.7-33 <1H, m). 3.9-4.1 (1H, 
m), 42-45 (3H, m). 4.5-53 (2H, m). 5.09 (1H, d. J=2Hz), 83-7.1 (9H. m), 7.1-73 (4H. m), a42 (d, J = 8Hz) 
and 8.72 (d, J»8Hz)(1H), 831 (1H, s), 922 (1H, s), 1126 (1H. br s) 

30 

Example 13 

To a solution of Starting Compound (1.67 g) in methylene chloride (30 ml), 3-chloroperoxybenzoic acid 
(0.64 g) was added under Ice-cooling. After stirring at the same temperature for 15 minutes. 5% sodium 

40 hydrogen carbonate solution was added. The mixture was filtered over cefite. The organic layer was 
separated, dried over whydrous magnesium sulfate and evaporated. The residue was appfied to a silica gel 
column and eluted with a mixture of chloroform and methanol (20:1). The fractions containing the mor 
polar product were collected and evaporated. The residue was pulverized with IPE, filtered and dried to give 
Atoomer of Object Compound (0.48 g.). 

48 IR (Nujol) : 3250, 1840, 1525. 1040 cm" 1 

NMR (DMSO-ds, «) : 2.69 (s) and 2.77 <s)(3H) t 2.8-3.1 (3H t m). 3.45-3.65 (1H, m), 4.3-4.6 (3H, m), 4.9-5.1 
(1H, m). 5.3-5.4 (1H, m), 5.4-53 (1H. m), 7.0-7.1 (2H, m), 7.1-7.3 (10H, m) ( 7.47 (1H. d, J»7Hz). 7.9-8.0 
(2H, m), 835-835 (1H, m), 1136 (1H, s0 

The fractions containing the less polar product were collected and evaporated. The residue was 

so crystallized with IPE, filtered and dried to give B-isomer of Object Compound (0.40 g). 
IR (Nujol) : 3500, 3300. 1640, 1810. 1530, 1040 cm" 1 

NMR (DMSO-d*. «) : 2.72 (s) and 2.78 (s)(3H), 2.75-3.15 (3H, m), 325-330 (1H. m). 43-4.7 (3H. m). 43-5.1 
(1H. m), 5.1-53 (1H, m). 5.40-535 (1H, m), 635-735 (12H, m), 7.49 (1H. d, J=7Hz). 735-735 (2H, m). a7- 
83(1H ( m), 1132 (1H,s) 

55 

Example 14 
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To a solution of Starting Compound (0.5 g) in methylene chloride (10 ml), 3-chloroperoxybenzoic acid 
(0.4 g) was added. After stirring at room temperature for 40 minutes, 3-chloroperoxybenzoic acid (0.2 g) 
was added and the mixture was warmed at 38 *C for half an hour. After adding 5% sodium hydrogencar- 
bonate solution, the mixture was filtered over Celite. The organic layer was separated, washed with brine, 
5 dried over anhydrous magnesium sulfate and evaporated. The residue was applied to a silica gel column 
and eluted with a mixture of chloroform and methanol (30:1). The main fractions w re collected and 
evaporated. The residue was pulverized with IPE, filtered and dried to give Object Compound (0.26 g). 
IR (Nujol) : 3280, 1630, 1525 cm" 1 

NMR (DMSOd*. «) : 2.74 (s) and 2.80 (S)(3H). 2.8-3.3 (3H, m), 3.6-3.8 (1H, m), 4.4-4.5 (2H, m), 4.6-4.8 (1H, 
to m), 4.9-5.1 <1H, m), 52-5.3 (1H, m), 5.4-5.5 (1H, m), 7.0-7.3 (12H, m), 7.48 (1H, d, J = 7.5Hz), 7.9-8.0 (2H, 
m), 8.7-8.8 (1H, m), 11.94 (1H. s) 



Example 15 

is 

To a mixture of Starting Compound (5.0 g), cetyhrimethylammonium chloride (313 mg) t and powd r d 
sodium hydroxide (1.52 g) in methylene chloride (100 ml) was added tert-butyl bromoacetate (1.88 g) under 
ice cooling. The mixture was stirred at the same temperature for an hour. 

To the mixture was added 1N-hydrochioric acid (25 ml) and methylene chlorode was evaporated. Ethyl 

so 8cetate and water were added to the residue and the mixture was acidified to pH 3 with 1N hydrochloric 
add and was separated. The aqueous layer was extracted with ethyl acetate again and the combined 
organic layer was washed successively with water, diluted sodium hydrogencarbonate solution, sodium 
chloride solution and dried with magnesium sulfate. After concentration, the residue was chromatographed 
on a silica gel column (120 g) eluting with chlorofornwnethanol (methanol 1.5% to 2.5% gradient). 

25 The fractions containing the more polar product were collected and evaporated to give Object 
Compound A (0.93 g). 
IR (CHaCk) : 1740, 1640 cm" 1 

NMR (DMSO-dc, *) : 1.39 (9H, s) t 1.43 (9H, s), 13-2.0 (1H, m). 2.1-2.3 (1H, m), 2.71 and 2.78 (3H, s), 2.8- 
3.1 (2H. m), 33-4.0 (2H, m), 337 (2H, S), 4.18 (1H, m), 4.42 (2H, s), 4.68 (1H, t. J = 7.5Hz), 4.9-5.1 (2H, m), 
so 5.1 (2H. s). 7.0-73 (1 1 H, m) t 7.42 (1 H, d, J - 7.7Hz), 733 (1 H. br s), 8.06 (1 H, d, J 53 7.4Hz), 8.48 (1 H, m) 

The fractions containing the less polar product were collected and evaporated to give Object Compound 
8 (4.46 g). 

IR (CHaCfe) : 3800, 3400. 1740, 1870, 1640 cm-' 

NMR (DMSO-<fc. «) : 1.43 (9H, s), 1.75 -2.1 (2H, m). 2.70 and 2.78 (3H, s), 2.8-3.1 (2H, m), 3.6-3.7 and 3.8- 
35 43 (2H, m). 4.2-43 (3H. m), 4.65-43 (1H, m). 43-5.1 (2H t m), 5.1 (2H, s). 7.0-7.5 (13H. m), 73 (1H. br s), 
8.1 (1H, d, J«8Hz), a44 (1H, m) 



Example 16 

40 

A solution of Stvting Compound (3.56 g) and anisote (3.0 ml) In methylene chloride (25 ml) was treated 
with trtfluoioacetk: add (16 ml) at room temperature for an hour. After concentration, the residue was 
dtoolved in ethyl acetate and neutralized to pH 8 with sodum hydrogencarbonate solution. Th aqueous 
layer was ackffted with 4N-hydrochloric add to pH 3 and extracted three times with ethyl acetate. The 
45 combined organic layer was washed with sodium chloride solution and dried over magnesium sulfate. After 
concentration, the residue was triturated In a mixed solvent of ethyl acetate and IPE and the r suiting 
powder was filtered, washed with dBsopropyl ether and dried to give Object Compound (3.04 g). 
IR (Nujol) : 3300, 1730, 1620, 1530 cm" 1 

NMR (DMSO-di. *) : 1.75-2.1 (2H. m), 2.70 and 2.78 (3H, s). 2.8-3.2 (2H, m) t 3.6-3.7 and 3.8-4.0 (2H, m). 
50 4.31 (1H. br), 4.42 (2H, s), 43-5.1 (2H. m), 5.12 (2H, s), 7.0-7.3 (12H, m), 7.45 (1H, d, J-7.7Hz), 7.93 (1H, 
s), 8.07 (1H, d, J-7HZ), 8.44 (1H, m) 



Example 17 

T a solution of Starting Compound (900 mg) and HOBT (209 mg) In methylene chloride (20 ml) was 
added WSC'HCi (295 mg) under ice-cooling. After stirring at the same temperature for twenty minutes, 
N t N-dimethylethytenediamine (133 mg), and the solution was stirred overnight under cooling. After con- 

* 
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centration, the residue was extracted with ethyl acetate (100 ml) with sodium hydrogencarbonate solution. 
The organic layer was washed with sodium chloride solution and dried over magnesium sulfate. After 
concentration, the residue was dissolved in THF (12 ml) and 4N-HCI/DOX (0.31 ml) was added. The mixture 
was stirred for half an hour and concentrated. The residue was triturated with diethyl ether, filtered, washed 
5 with diethyl ether, and dried to give Object Compound (0.87 g). 
IR (Nu|oD : 3250, 2700. 1680 (sh), 1640, 1530 cm' 1 

NMR (DMSCkfc, 5) : 1.7-2.1 (2H, m). 2.7-2.8 (9H, m), 2.8-3.1 (2H, m), 3.2 (2H, m), 3.45 (2H, m), 3.6-3.7 and 
3.8-4.0 (2H, m) ( 4.3-4.5 (3H, m). 4.7 <1H, m), 4.9-5.1 (2H, m), 5.04 (2H, s), 8.95-7.3 (12H, m), 7.51 (1H, d, 
J = 7.7Hz), 7.98 (1H. s). 8.06 (1H. d, J=7.4Hz), 8.47 (1H, m), 8.68 (1H. m), 10.58 (1H, br s) 

10 

Example 18 



15 The object compound was obtained according to a similar manner to that of Example 15. 

NMR (DMSO-d*. 5) : 1.75-2^ (2H, m), 2.20 (6H, s), 2.6-2.8 (5H, m), 3.4 (2H, m), 3.6-3.7 (1H, m), 3.9 (1H, 
br). 4.2-4.4 (5H, m). 4.71 (1H, m). 4.9-5.05 (2H, m). 7.0-7.3 (12H. m), 7.54 <1H. d. J»8Hz), 7.91 (1H. s), 8.0- 
8.05 (1H, m) f 8.46 (1H, m) 

* 

20 

. Example 19 

To a solution of Starting Compound (1.39 g) in methylene chloride (14 ml) was added TEA (0.74 ml) 
under ice-cooflng. To this solution was added a solution of MsCI (0.21 ml) in methylene chloride (1 ml) 

25 maintaining the temperature blow 6* C. After stirring for one hour. TEA (0.74 ml) was added and a solution 
of MsCI (0.21 ml) in methylene chloride (1 ml) was added dropwise. The mixture was stirred, for additional 
half an hour and washed with water. The organic layer was dried over magnesium sulfate, and evaporated. 
The residue was subjected to a silica gel column chlomatography (60 g) and edited with a mixture of 
chloroform and methanol (50:1-30:1). The main fractions were evaporated to give Object Compound (1.57 

30 g). 

IR (NujoO : 3250. 1630. 1525. 1170 cm* 1 

NMR (DMSO-dk. «) : 1.9-2.1 (1H. m). 23-£5 (1H, m). 2.69 (s) and 2.76 (s)(3H) f 23-3.1 (2H, m). 222 3H. s), 
4.0-4.3 (2H. m), 4.41 (2H. br s). 4.7-5.0 (2H, m), 5.33 (1H, br s). 6.9-7.3 (12H, m), 7.45 (1H, d, J=7Hz), 7.87 
(1H, br s). 8.00 (1H. d, J=8Hz), 83-8.6 (1H. m), 11.72 (1H, s) 

38 

Example 20 

To a solution of Starting Compound (1.8 g) in OMSO (9 ml), sodium azide (0.39 g) was added. The 
40 solution was heated at 70* C for 133 hours. After cooling, ethyl acetate (50 ml) was added and the solution 
ww washed with walsr (three times) and brine. The organic layer was dried over magnesium sulfate and 
concentrated to give the concentrate of Intermediate Compound (ca. 20 ml). To the solution was added 
triphenyiphosphine (0.78 g). then heated at 50* C for 2 hows. After adding water (0.16 ml), the mixture was 
heated at 65* C for 43 hows. The precipitates were filtered, subjected to a silica gel columnchromatog- 
m raphy (10 g) and ekited with chkxoform-methanol (4:1). The main fractions were evaporated to give Object 
Compound (035 g). 
IR (NujoQ : 3300. 1640, 1605 cm" 1 

NMR (DMSO-cfc, *) : 13-1.7 <1H, m), 1.78 (2H. br s), 2^-2.4 (1H, m) t 2.66 (s) and 2.73 (s)(3H) ( £7-3.1 (2H, 
m). 33-33 (2H, m). 33-4.0 (1H. m), 4.3-4.7 (3H, m), 4.8-5.1 (1H, m), 63-7.3 (11H. m), 7.43 (1H. d, J = 8Hz). 
so 73-7.7 (1H t m), 731 (1H, s). a00 (1H. d, J«8Hz), &4-8.7 (1H, m), 11.63 (1H, s) 



Example 21 

06 In ethanol. Starting Compound (0.30 g) was dissolved under heating. After ice-coofing, 4N-HCl/DOx 
(0.16 ml) was added and the solution was evaporated. The residue was pulverized with ether, filtered and 
dried to give Object Compound (031 g). 
IR (Nujoi) : 3200, 1625, 1520 cnr 1 
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NMR (DMSCKfc, «) : 1.8-2.2 (1H, m), 2.50 (1H, br s), 2.72 (3H, s), 2.7-3.2 (2H ( m), 3.7-4.3 (3H, m), 4.3-4.6 
(2H, m), 4.6-5.1 (2H. m). 6.9-7.6 (13H, m), 7.8-8.1 (2H, m). 8.4 (3H, br $), 8.85-9.15 (1H, m) f 11.82 (1H, m) 



6 Example 22 

To a solution of Starting Compound (1.5 g) and pyridine (0.23 ml) in mixed solvent of methylene 
chloride (30 ml) and DMF (20 ml) was added dropwise a solution of ehtytoxalyl chloride (0.32 ml) in 
methylene chloride (3 ml) under ice-cooling. The solution was stirred for four hours at the same 

10 temperature, during which period ethyloxalyl chloride (64 ul) and pyridine (46 ul) were added. After 
concentration, the product was extracted with ethyl acetate and the organic layer was washed successively 
with 1N hydrochloric acid, water, 5% sodium hydrogencarbonate solution, water, and sodium chloride 
solution and dried over magnesium sulfate. After concentration, the residue was applied to a column of 
silica gel (80 g) eluting with a mixed solvent of chloroform and methanol (50:1) to give Object Compound 

76 (1 .75 g) as an amorphous solid. 

IR (Nujol) : 3260, 1750, 1690, 1840. 1525 cm" 1 

NMR (DMSO-<fc, 5) : 1.22 (3H. t J»7Hz), 1.7-2.0 (1H, m), 2.3-2.8 <1H, m) ( Z69 (S) and 2.76 (s)(3), 2.7-3.0 
(1H, m), 3.0-32 (1H, m). 3.6-3.8 (1H. m), 4.0-4.6 (4H, m), 4.18 (2H. q, J=7Hz). 4.6-43 (1H, m>. 4.8-5.1 (1H. 
m), 6.9-7.3 (12H, m), 7.45 (1H, d, J«7Hz), 7.85 (1H. s). 8.05 (1H, d, J=8Hz). 8.6-83 (1H, m). 9.1-9.3 (1H, 
20 m), 11.69 (1H,S) 



Example 23 

• 

28 Hie object compound was obtained according to a similar manner to that of Example 4. 
mp: 125-130/ C 

IR (Nujol) : 3490, 3320, 3160, 1720, 1695, 1605 cm* 1 

NMR (DMSO-<k, «) : 1.9-2,4 (2H, m). 2.60. 2.72 and 2.78 (3H. s), 2.9-3.1 (2H. m). 3.75-3.9 (1H, m). 4.17- 
4.28 (1H, m), 4.^43 (2H. m), 4.7-43 (1H, m), 43-52 and 5.4 (2H. m), 630 (2H, br), 63-7.7 (13H, m) 8.17 
so (1H, d, J»8Hz), 83-8.7 (1H, m), 133 (1H, br) 



Example 24 

3s The object compound was obtained according to a similar manner to that of Example 21. 
IR (Nujol) : 3250, 2650, 1630, 1530 cm" 1 

NMR (DMSO<k. 8) : 1.75-2.1 (2H. m), 2.7-3.1 (11H, m), 33 <2H, m), 3.6-3,7 and 33-4.0 <2H, m). 4.3-4.5 
(3H, m), 435-5.0 <5H, m), 7.0-7.3 (12H, m), 7.73 (1H, d, J=73Hz), 8.0-8.15 (2H, m). &47 (1H. m), 11.28 
(1H.brs) 



Dcample 28 



The object compounds were obtained according to a similar manner to that of the latter half of Exampl 

48 1. 

(1) NMR (DMSO<li. *) : 135-2.05 (1H. m). 2.15-2.35 (1H, m), 2.7 and 2.77 (3H, s), 23-3.1 (2H. m), 
333 (1H, d. J* 11.4Hz). 4.1 (1H, m), 4.42 (2H, s). 4.60-4.8 (1H, m). 4.9-5.1 (2H. m), 63 (2H, br), 7.0-7.3 
(11H f m), 7.46 (1H, d, J»3.7Hz), 7.87 (1H, br s), a03 (1H, d, J»7.1Hz>, 83 (1H, m), 11.7 (1H, s) 

(2) IR (Nujol) : 3250, 1750. 1630. 1530 cm" 1 

so NMR (DMSCWt. 5) : 1.18 (3H. t, J«7Hz), 13-13 <1H, m), £15-23 (1H, m), 2.69 and 2.77 (3H, s), 23-3.1 
(2H, m), 33-4.2 (7H, m), 4.41 (2H, br s), 438 (1H, m). 436 <1H, m), 635-7.3 (11H, m), 7.49 (1H, d. 
J»a2Hz) t 7.87 (1H, br s), a03 (1H, d. J*7.2Hz). 8.44 (1H ( m), 1137 (1H, br s) 



58 Example 26 

The object compound was obtained according to a similar manner to that of the latter half of Example 1 . 
IR (Nujol) : 3200-3400, 2600, 1660-1600, 1550-1530 cm" 1 
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NMR (DMSO-de, «) : 1.7-2^ (2H. m), 2.7-3.1 (5H, m). 3.56-3.9 (2H ( m), 4.3-4.6 (4H, m), 4.9-5.1 <2H, m), 7.0- 
7.3 (11H. m). 7.4-7.65 (1H, m), 7.9-8.1 (1H, m), 8.50 and 8.68 (1H, d, J = 8Hz), 8.6-8.9 (1H, m). 9.0-9.3 (1H, 
m) 



5 

Example 27 

A solution of Starting Compound (703 mg) in a mixed solvent of ethanol (20 ml) and THF (5 mi) was 
hydrogenated under atmospheric pressure in the presence of 10% palladium on carbon (200 mg) at room 
io temperature for two hours, nitration and concentration gave Object Compound (500 mg) as an amorphous 
solid. 

IR (Nujol) : 3250, 1710. 1630, 1540 cnr 1 

NMR (DMSOcfc, «) : 2.72 and 2.79 (3H, s), 2.4-3.0 (4H. m), 4.43 (2H. m), 4.7-5.2 (2H. m), 6.9-7.3 (13H, m), 
7.55 (1H. d. J=8Hz). 7.63 (1H, d. J»8Hz), B2 (1H. m). 8.6 (1H, m), 12.71 (1H. s) 



Example 28 

To an ice-cooled solution of Starting Compound (2.54 g), HCI'H-Gln-NHBu 1 (1.52 g), and HOBT (0.648 
20 g) In DMF (40 ml), was added WSC (0.783 g). After stirring at the same temperature for two hours and at 

room temperature for half an hour, NMM (0.18 ml) was added and the solution was stirred overnight Th 

solution was concentrated and the residue was triturated with water under cooling, nitration and recrystal- 

Hzation of the precipitates gave Object Compound (1.42 g). 

mp: 205-206* C 
26 IR (NuJoO : 3300. 1680 (sh), 1642, 1630, 1545, 1535 cm* 1 

NMR (DMSO-d», «) : 1.24 (9H, s), 1.6-Z2 (4H, m), 23-3.1 <4H, m), 2.7} and 2.78 (3H, s), 4.0-4.6 (3H. m), 

4.7-5.1 (2H, m). 6.9-7.3 (13H, m), 7.38 (2H. s), 7.44 (1H, d, J-8Hz>, 7.62 (1H, d. J* 8Hz), 7.9 (1H, m), 8.2 

(1H, m), 8.5 (1H, m). 11,54 (1H, s) 



30 


Elemental Analysis. Calculated for 




CaarWrWVHaO: 






C 64.40, H 8.79, N 13.47 




Found : 


C 64.81, H 8.50, N 13.62 



35 



To an *ce-coote d solution of Starting Compound (3.02 g) and BSA (2.27 g) in methylene chloride (50 
ml) was added indole-3-carborryl chloride (1.0 g). The solution was stirred at this temperature for two hours 
and BSA (032 g) and indoto-3-carbonyt chloride (0.2 g) was added. The solution was washed with water, 
dBuM sodium hydrogencvbonate solution 0.5N hydrochloric acid and sodium chloride solution and dried 
48 over magnesium sulfate. After concentration, the residue was applied to a silica gel (50 g) column and 
eluted firstly with chloroform and secondly with chlorofornwnethanol (100:1 to 1002.5 gradient elution) to 
give Object Compound (33 g) as an amorphous solid. 
IR (Nujoi) : 3270, 1740, 1635 (sh), 1620. 1550, 1540 cm* 1 

NMR (DMSO-dt, 6) : 2.64 aid 231 {3H, s), 2.6-3.3 (4H, m), 4.27 and 4.67 (2H, ABq. J = 15Hz), 5.0-53 (2H t 
60 m), 5.13 (2K s). 7.03 (5H, s), 7.0-7.7 (13H. m), 7.8-8.1(2H, m), 9.67 (1H ( s) 



Example 30 

A solution of Starting Compound (237 g) in ethanol (60 ml) was added 10% palladium on carbon (780 
mg). The solution was hydrogenated at room temperature for two hours under atmosph ric pressur . After 
filtration, 4N-HO/DOX (1.1 ml) was added to the filtrate and the solution was concentrated. Water (100 ml) 
and ethyl acetate (50 ml) were added to the residue and the aqueous layer was lyophilized to give Object 
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Compound (2.09 g) as an amorphous solid. 

IR (Nujol) : 3400-3100, 2750-2600, 1630, 1535 cm* 1 

NMR (DMSOds, «) : 1.2-1.9 (flH, m), 2.70 and 2.77 (3H, s), 2.6-3.1 (4H, m), 4.2-4.6 (3H, m), 4.9-5.2 (1H. m). 
6.9-7.5 (14H, m), 7.8-8.4 (6H, m) 



4 


Elemental Analysis. Calculated for 




C 32 H 3 7N5<VHCl : 






C 66.71, H 6.65, N 12.16, Ct 6.15 


10 


Found : 


C 62.22, H 6.33, N 1 1 .63, CI 7.51 



76 Example 31 

To an ice-cooled solution of Starting Compound (1.0 g), 3-diethylaminopropionlc acid hydrochloride 
(318 mg), and HOBT (283 mg) was added WSC (271 mg). The solution was stirred at the same temperature 
for an hour and at room temperature for six Hours. During these reaction period, NMM (0.1 ml) and 

20 WSC'HCI (33 mg) were added. The solution was concentrated and was acidified with diluted hydrochloric 
acid to pH 2 and washed twice with ethyl acetate. The aqueous layer was neutralized to pH 8 with sodium 
hydrogencarbonate solution and extracted twice with ethyl acetate. The organic layer was dried with 
magnesium sulfate and concentrated. The residue was dissolved in THF (15 ml) and 4N-HCI/DOX (0.35 ml) 
was added After evaporation of THF, the residue was dissolved in water and washed with diethyl ether. The 

25 aqueous layer was ryophlHzed to give Object Compound (803 mg). 
IR (Nujol) : 3200, 1630, 1535 cm* 1 

NMR (DMSO-ds, ff) : 1.17 (9H, s), 1.2-1.9 (6H t m), 2.5-2.7 (2H, m), 2.73 and 2.8 (3H. s), 23-3.4 (10H, m), 
4.4-4.7 (3H. m), 4.8-5.1 (1H. m), 7.0-7.3 (12H. m), 7.4 (1H, m), 8.1-8.4 (3H, m), 10.3 (1H, br). 11.7 <1H. s) 



Example 32 

Starting Compound (0.82 g) and anisole (1.0 ml) was dissolved in methylene chloride (5 ml), and under 
ice-cooling, TFA (15 ml) was added to the solution. The solution was stirred at the same temp rature for 

35 twelve minutes and at room temperature for twenty minutes. After evaporation of TFA, 4N-HC1/DOX (0.6 ml) 
was added to the residue. The mixture was concentrated again and the residue was triturated with IPE. The 
powder was filtered, washed with ether, and dried under vacuum to give the intermediate (0.66 g). This 
intermediate was cflssotved In methylene chloride (10 ml), and TEA (197 mg) and AC2O (99 mg) were 
added Into the solution at -15* C. After stirring the solution for half an hour, DMF (15 ml) and methanol (2 

40 ml) was added to the solution to dissolve the precipitates and the solution was concentrated. The product 
was extracted with ethyl acetate and the organic layer was washed successively with water, diluted sodium 
hydrogencarbonate solution, 0.5N hydrochloric acid, and sodium chloride solution, and was dried over 
magnesium sulfate. After filtration, the precipitates formed after left standing were collected, washed with 
ethyl acetate, and dried to give Object Compound (0.36 g). 

48 mp: 196-201 *C 

IR (Nujol) : 3250, 1660 (sh), 1635, 1620, 1550, 1250, 1215 crrr 1 

NMR (DMSO-*. *) : 1.0 (3H, d. J *6Hz) i( 1.2-1.8 (6H, m), 1.88 (3H. s). 2.70 and 2.77 (3H ( s), 2.8-3.2 (4H, 
m), 3.8-4.2 (2H, m), 4.35-4.6 (3H, m), 4.70 {1H, d, J*5H*) t 4.85-5.2 (1H, m), 6.9-7.3 (11H, m). 7.3-7.75 (5H, 
m). 8.0-836 (3H, m), 1 1 £ (1 H, br) 



Elemental Analysis. Calculated for 
feiHitfeOt'iaCHsCOOCaHs : 


Found: 


C 66.84, H 6.79, N 1231 
C 66.10. H 6.93, N 11.56 
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Example 33 

To a solution of Starting Compound (0.70 g) in DMF (10 ml), NMM (0.14 ml) was added at 4* C. Then 



■ i 2 

Boc-NO^COOSu 

10 

(0.47 g) was added and stirred at room temperature for 2 hours. After evaporation, the residue was 
dissolved in methylene chloride (20 ml) and N,N-dimethyM,3-propanediamine (10 drops) was added. The 
mixture was stirred for 30 minutes, then evaporated. The residue was dissolved ethyl acetate, and the 

T5 organic layer was washed successively with 2% hydrochloric acid, water, 5% sodium hydrogencarbonate, 
water and brine. The organic layer was dried over anhydrous magnesium sulfate, then evaporated. The 
residue was subjected to column chromatography on silica gel (30 g) and eluted with a mixture of 
chloroform and methanol (20:1). The fractions containing the object compound were combined and 
evaporated. The residue was pulverized with IPE, filtered and dried to give Object Compound (0.67 g). 

20 IR (Nujol) : 3290. 1730, 1710, 1630. 1620. 1545 cm" 1 

NMR (DMSO-dt. 3) : 1.20-1.50 <4H. m). 1.33 (s) and 1.35 (sX9H). 1.40 (s) and 1.41 (s>(9H). 1.50-1.80 (2H V 
m), 2.72 (s) and 231 (s)<3H) t 230-320 (4H, m), 3.70-3.90 (4H, m), 4.30-4.60 (3H. m). 430-5.10 (1H. m), 
7.00-7.40 (12H. m). 7.40-730 (1H. m), 7.70-7.85 (1H. m). 730-8.00 (1H, m), 8.1O-8.20 (2H t m), 8.30-8.40 
(1H. m) ( 11.60 (1H, s) 



Example 34 

To a solution of Starting Compound (0.70 g) and morpholinecarbonyl chloride (0.18 g) in DMF (10 mi). 

oo NMM (028 ml) was added. The mixture was stirred for 4 hours and allowed to stand overnight. Th 
evaporated residue was ctissoived in a mixture ethyl acetate and THF and washed successively with 2% 
hydrochloric acid, water, 5% sodium hydrogencarbonate, water and brine. The organic layer was dried ov r 
anhydrous magnesium sulfate and evaporated. The residue was subjected to column chromatography on 
sifica gel (25 g) and eluted with a mixture of chloroform and methanol (20:1). The fractions containing th 

35 object compound were combined and evaporated to give Object Compound (029 g). 
IR (Nujol) : 3270, 1630, 1540 cm- 1 

NMR (OMSO-ds. <) : 120-135 (4H, m), 1.55-130 (2H, m), 2.72 (s) and 2.80 <s)(3H), 230-3.10 (4H, m). 3.10- 
330 (4H, m). 3.4O-330 (4H. m). 430-4.60 (3H, m). 430-5.10 (1H, m), 6.4*6.55 (1H. m), 7.00-7.40 (12H, m), 
7.40-730 (1H, m). 7.77 (IK d, J=8Hz). ai0-820 (2H, m). 837 (1H. d, J»8Hz). 11.60 (1H. s) 



Cxample 35 



To an lo»cooted solution of Starting Compound (1.0 g) in DMF (10 ml) were added pyridine (13 ml) 
« and acetic anhydride (0.7 ml). The solution was stirred three hours at room temperature and DMAP (0.1 g) 
was added. The solution was stirred for further an hour and concentrated. The product was extracted with 
ethyl acetate and the organic layer was washed successively with 1 N-hydrochloric acid, water. 5% sodium 
hydrogencarbonate solution, water, and sodium chloride solution and dried over magnesium sulfate. 
Evaporation and trituration of the extract gave Object Compound (035 g) as an amorphous solid, 
so mp : 89-61 * C 

IR (NujoQ : 3330. 1740, 1635, 1605. 1245 cm" 1 

NMR (DMSO-cfc. «) : 13-23 (2H. m). 138 (3H, s), 269 (a) and 2.76 (sX3H), 2J-3.1 (2H, m). 33-4.3 (2H. m), 
335 (3H, s), 4.41 (2H. s), 4.7-43 (1H, m), 43-5.1 (1H, m) t 524 (1H. br s). 63-7.4 (12H, m). 730 (1H, d. 
J* 8Hz), 731 (1H. br s). 836 (1H. d, J=8Hz), a52 (1H, br s) 

60 
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Elemental Analysis. Calculated for 
C 3 *H 36 N*O5M/2H 2 0 


Found : 


C 69.25. M 6.32, N 9.50 
C 69.64, H 628. N 9.52 



Example 36 

To an ice-cooled solution of Starting Compound (1.0 g), Z-Gly-OH (0.4 g), and HOBT (026 g) in DMF 
(10 ml) was added WSC*HCI (0.37 g). The solution was stirred at room temperature for three hours and 
concentrated. The product was extracted with ethyl acetate and the organic layer was successively washed 
with water, 1N-hydrochlorlc acid, water, 5% sodium hydrogencarbonate solution, water, and sodium chlorid 
solution and dried over magnesium sulfate. After evaporation, the crude product was purified on a silica gel 
column (75 g) eiuting with chloroform-methanol (20:1) to give Object Compound (1.3 g) as an amorphous 
solid. 

IR (Nujol) : 3250, 1720, 1710. 1660. 1635, 1525 cm" 1 

NMR (DMSCKfc. «) : 1.6-1.9 (1H. m), 23-2.8 (1H, m), 2.68 (s) and 2.73 (s)(3H), 2.7-3.2 (2H, m), 3.4-3.7 (3H, 
mj. 4.0-5.0 (6H, m), 5.02 (2H, s), 6.9-7.5 (19H, m). 7.81 (1H, s>, 8.01 (1H, d, J=8Hz). M-8.3 (1H, m), 8.5- 
a7(1H, m), 11.66 (1H, s) 



Example 37 

To a solution of Starting Compound (0.93 g) in ethanol (25 ml) was added 4N-HCI/DOX (325 ml) and 
the solution was hydrogenated under atmospheric pressure in the presence of 10% palladium on carbon 
(1.3 g) for ten hours. After filtration and evaporation, the residue was dissolved in water (50 ml) and the 
solution was shaken twice with ethyl acetate (25 ml). The aqueous layer was separated and filtered through 
a MUHpore filter and lyophfflzed to give Object Compound (0.49 g) as a powder. 
IR {Nujol) : 3220, 1625, 1525 cm* 1 

NMR (DMSO-dc* S) : 1.7-2.0 (1H, m). 2.4-2* (1H. m), 2.68 (s) and 2.74 (s)(3H), 2.7-32 (2H, m). 3.4-3.9 <3H. 
m), 4.1-5.t (6H, m), 6.9-7.4 (12H, m), 7.45 (1H, d, J-7Hz), 7.79 (1H, s). 7.98 (1H. d. J = 8Hz), 820 (3H. br 
s), 8.4-a7 (1H. m), 8.7-8£ (1H, m), 11.84 (1H. s) 



Example 38 

Stating Compound (1.13 g) was dissolved in ethanol (200 ml), and the solution was hydrogenated 
under atmospheric pressure in the presence of 20% palladium hydroxide on carbon (22 g) for three hours. 
After fffetfton and evaporation, the residue was triturated with IPE, and dried to give Object Compound 
(033 g)asan amorphous sold. 
IR (NufeO : 3250. 1630, 1625 cm -1 

NMR (DMSO^k/fcO. I) : 1*14 (1H. m) 1*2.1 (2H. m), 22-23 (3H. m). 2.69 (8) and 2.75 (sK3H), 2.7-32 
(2H. m), 3.78 (1H, t, J-8Hz). 4XM.8 (5H. m). 4*5.1 (1H, m). 8*7.3 (12H, m), 7.47 (1H, d. J = 7Hz). 7.81 
(1H,s),7J9(1H f d, J«8Hz) 



Example 39 

To an Ice-cooled solution of Starting Compound (1.0 g) and TEA (027 mi) In DMF (10 ml) was added 
succinic anhydride (0.19 g) at a time. The solution was stirred at the same temperature for three quarters an 
hour and concentrated. The product was extracted with ethyl acetate and the organic layer was washed 
successively with 1N hydrochloric acid, water and 5% sodium hydrogencarbonate solution. The last 
aqueous layer was then acidified to pH 2 with 1N hydrochloric acid and extracted with ethyl acetate. The 
extract was washed sodium chloride solution and dried with magnesium sulfate. After concentration the 
residue (1.1 g) was dissolved In a mixed solvent of ethanol (70 ml) and water (130 ml) and 1N sodium 
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hydroxide solution (1.55 ml) was added. After evaporation of the alcohol, the solution was filtered through a 
Millipore Fitter (trademark, prepared by MilHpore Corporation) (type HA, 0.45 urn) and lyophilized to give 
Object Compound (1 .07 g) as a powder. 
IR (Nujol) : 3200, 1640, 1630, 1570-1515 cm" 1 
5 NMR (DMSCW*. 6 : 1.6-1 .9 (1H, m), 2.1-2.3 (4H. m), 2.3-2.5 (1H, m), 2.68 (s) and 2.74 (s)(3H) ( 2.7-32 (2H, 
m). 4.0-4.8 (5H, m), 4.8-5.1 (1H. m), 6.9-7.4 (12H, m), 7.47 {1H, d, J = 7Hz), 7.82 (1H, s), 8.00 (1H, d, 
J = 8H2), 8.5-8.8 (2H, m) ( 1 2.1 7 (1 H, broad) 



to Example 40 

To an ice-cooled solution of Starting Compound (1.45 g) in ethanot (30 ml) was added a solution of 1N 
sodium hydroxide (1.94 ml). The solution was stirred at room temperature for two hours. After evaporation 
of alcohol, water (50 ml) was added and the solution was lyophili2ed to give Object Compound (1.26 g) as a 
15 powder. 

IR (Nujol) : 3300 (broad). 1635, 1520 cm" 1 

NMR (DMSOifc. 6) : 1.7-1.9 (1H t m), 2.3-2.5 (1H. m). 2.67 (s) and 2.75 (s)(3H), 2.7-3.0 (1H, m), 3.0-32 (1H, 
m), 3.8-3.8 (1H, m), 4.0-4.8 (5H, m), 4.8-5.1 (1H, m), 8.9-7.3 (12H, m), 7.46 (1H, d, J = 7H2), 7.84 (1H. s), 
8.03 (1H f d. J=8Hz>, a4-8.7 (2H, m), 11.85 (1H, broad) 

20 

Example 41 

Starting Compound (1.0 g) was dissolved in THF (15 ml). Sodium 2-ethythexanoate (287 mg) was 
• 25 added to the solution. THF (25 mi) was added into it, and the suspended mixture was stirred for half an 
hour. After concentration of the solution to one-fourth of its original volume, diethyl ether (50 ml) was added 
and the resulting precipitates were collected. After drying, the product was dissolved m water (100 ml) and 
shaken once with diethyl ether (50 ml). The aqueous layer was lyophilized to give Object Compound (820 
mg) as a powder. 
90 IR (Nujol) : 3350, 1630-1600 cm* 1 

NMR (DMSO-ds. I) : 1.75-2.1 (2H, m), 2.69 and 2.78 (3H, s). 23-3.1 (2H, m). 3.6-3.74 and 33-4.0 (2H, m>, 
430 (1H. m). 4.41 (2H. s). 4.54 (2H, S). 4.72 (1H, m), 4.9-52 (2H, m), 6.95-7.4 (13H, m), 7.83 (1H, s), 8.03 
(1H, d, J-7Hz), &44 (1H, m) 

35 

Example 42 

To a solution of Starting Compound (1.0 g) in DMF (5 ml), was added methyl mercaptan sodium salt 
(ca. 15% in water, 135 ml). The solution was stirred at room temperature for 9 hours and allowed to stand 

40 overnight Then the solution was poured to a mixture of ethyl acetate and sodium hydrogencarbonate 
solution. The organic layer was washed with sodium hydrogencarbonate solution, 1N sodium hydroxide 
soUoa wsler and brine, and was dried over magnesium sulfate. After evaporation, the crude product was 
purified by column chromatography on silica gel (40 g) eluting with chlorofbrm-methanol (50:1) crystalliza- 
tion with eth an ot-haxane gave Object Compound (0.48 g). 

45 IR (Nujol) : 3380, 1706, 1640, 1620, 1605, 1530 cm" 1 

NMR (DMSO^fc, *) : 1.4*3 (2H, m), Z11 (3H, s), 2.4-3.7 (3H, m), 238 (s), 2.78 (s) and 2.80 (s)(3H), 3.83 
(s) and 336 (SK3H), 4.0-53 (6H. m), 63-7.4 (12H, m), 7.50 (1H, d f J»8Hz), 7.95 (1H, br s). &02 (1H, d, 
J»8Hz),a44(1H.m) 

50 

Example 43 

The object compounds were obtained acconfing to a similar manners to those of Preparation 4 and 
Example 4, successively. 
56 (1) IR (Nujol) : 3310, 1655. 1650. 1620, 1565. 1545 cm" 1 

NMR (DMSO-dif i) : 13-2.1 (2H, m). 233 <3H. s), Z4-23 (2H, m). 2.72 (s) and 231 (s)(3H) ( 2.8-3.1 (2H t m) t 
335 (3H, s), 434J (3H, m), 43-5.1 (1H, m). 7.0-73 (12H, m), 730 (1H, d. J=7Hz), 735 <1H, d, J = 8Hz). 
&1-83 (1H, m), 8.12 (1H. s), &3-8.S (1H, m) 
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(2)mp:85-S7*C 
IR (Nujol) : 3300, 1630. 1535 cm" 1 

NMR (DMSO-dc, 5) : 1.04 (d. J=6Hz) and 1.06 (d, J = 6Hz)(3H), 2.71 (s) and 2.80 <s)(3H), 2.8-3.1 (2H, m), 
3*8 (3H, 3), 4.0-4.1 (1H. m), 4.3-4.6 (3H, m), 4.92 (1H, d, J*6Hz), 4.9-5.1 (1H, m), 6.9-7.3 (12H. m), 7.43 
6 (1H. d, J=8Hz), 7.52 (1H, d, J*8Hz), 8.09 (1H, d, J=8Hz). 8.13 (1H, s), 8.34 (1H, d, J=8Hz) 





Elemental Analysis. Calculated for 




C3iH 3 4N*04 - 1/2H20 


70 




C 69.51, H 6.59. N 10.46 




Found : 


C 69.73, H 6.44, N 10.38 



(3) IR (Nujol) : 3300. 1630, 1540, 1240 cm" 1 

75 NMR (DMSO-ds, «) : 1*3 (d. J -7Hz) and 1.28 (d, J»7Hz)(3H), Z73 (s) and 2*1 (s)(3H), 2.8-3.1 (2H. m), 
3v84 (3H, 3), 4.4*4.6 (3H, m), 4.9-5.1 (1H, m). 7.0-7.3 (13H, m). 7.50 (1H. d. J*8Hz), 7*0 (d, J=8Hz) and 
7*3 (d, J = 8HzK1H), 8.11 (1H, s), 8.12 (1H, d. J « 8Hz), 8*-8.4 (1H. m) 

(4) mp: 89-91*0 

IR (Nujol) : 3280, 1670. 1630, 1585, 1570, 1530. 1100 cm" 1 
20 NMR (DMSO-d*. *) : 1 .7-£0 (1 H, m). 2.0-2* (1 H. m). 2.69 (3) and 2.77 (s)(3H), 2.7-3.1 (2H, m), 3.19 (3H. s). 
3.7-4.1 (6H, m), 4*-4.5 (2H. m), 4.5-4.7 (1H. m), 4.8-5.1 (1H, m), 6.9-7* (12H, m). 7.49 (1H. d, J*8Hz), 
7*1 (1H. br 3), 8*5 (1H, d. J«8Hz), 8.44 (1H, br 3) 



Elemental Analysis. Calculated for 
C*sH9fiN*<Vl£HaO 


Found : 


C 70.57, H 6.64. N 9*7 
C 70.76. H 6.78. N 9.77 



(5) IR (Neat) : 1640-1630. 1540 cm* 1 
NMR (DMSCKk, «) : 2*-3.4 (9H, m), 3.5-3.7 (1H. m), 3.7-3* (3H. m), 4.0-4* (4H t m), 5.0-5* (1H, m), 5.5- 
5.7 (1H. m), 6*-7.4 (17H, m), 7.4-7* (1H, m). 7.8-8* <3H. m) 



Example 44 

The object compounds were obtained according to a simitar manner to that of Example 4. 
40 (1) IR (Nujol) : 3250, 1735. 1645 (sh), 1630, 1545 cm" 1 

NMR <DMSOd». S) : 2J-3.1 <4H, m), 2.79 (3H ( s), 4.40 (2H, s). 4*-5.1 (2H. m), 5*5 (2H, s). 6.9-7* (19H, 
m), 8* (1H, m). 8*5 (1H, m). 11* (1H, s) 

(2) mp : 222-224* C 

IR (NuM) : 3280, 1680 (sh), 1660 (sh), 1645, 1630, 1550, 1535 cm" 1 
49 NMR (DMSCWk, *) : 1*3 (9H, s), 1*-2.7 (4H, m). 2.55-3.05 (4H, m). 2.70 and 2.76 (3H, s), 4.0-4.3 (1H, m), 
4*-4.7 (2H. m). 4.7-5.1 (2H. m), 6.64 (1H, br s), 6*-7.3 (14H, m). 7.3-7.7 (3H ( m), 7.9-8.1 (1H, m), 8.2-8.4 
(1H, m), a46-8*5 (1H, m), 11.59 (1H, s) 

(3) NMR (CDCli. *) : 2.58 and 2*1 (3H. s). 2.5-3.1 (4H, m), 3.73 and 3.75 (2H, s), 4.07 and 4.19 
(ABq, J«16*Hz) and 4*5 and 4,83 (ABq, J«14*Hz) (Two set of ABq, 2H), 4*-5.1 (4H, m), 6.7-7.4 (16H, 

so m),7*-7*(1H,m).8.48(1H.s) 

(4) IR (Nujol) : 3250. 1710, 1620. 1550. 1530, 1240 cm" 1 

NMR (DMSO-4, *) : 1.2-2* (6H, m), 2.69 and 2.73 (3H, s), 2*-3.15 (4H, m), 4.3-4.7 (3H, m). 4.8-5.1 (1H. 
m). 5.06 (2H, s), 6*-7.7 (18H, m). 8*-8* (2H, m). 11*8 (1H, s) 

(5) IR (Nujol) : 3300, 1700, 1640, 1830 cm" 1 

06 NMR (DMSOds, «) : 1.0-1.7 (6H. m), 2.71 (s) and 2.76 (s)(3H), 2*-3.1 (4H, m), 3.4-3.7 (2H, m), 4*-4.4 (1H, 
m), 4.43 <2H, s). 4*-5.1 (1H, m), 5.00 (2H, s), 6.8-7.5 (20H. m), 7.55 (1H, d. J -8Hz), 7*2 (1H, d, J = 8Hz). 
8.40 (1H, d, J- 8Hz). 10*6 (1H, 3) 

(6) IR (Nujol) : 3250, 1630, 1490 cm" 1 



91 



EP 0 394 989 A2 



NMR (DMSOdc. 5) : 1.7-2.0 and 2.1-2.3 (2H. m). 2.7-3.1 (5H. m). 3.4-4.0 (4H, m). 4.2-4.75 <4H. m), 4.85-5.2 
(2H, m), 63-7.35 (11H. m), 7.5 (1K m) ( 7.67 and 7.8 (1H. m), 8.42 (d, J=8.1Hz) and 8.9 (m)(1H), 12.95 and 
1Z98(1H, brs) 

(7) IR (CH 2 Cfe) : 3600. 3400. 3300. 1620, 1505 cm" 1 

5 NMR (DMSO-de. 3) : 1.7-2.4 (2H, m). 2.6-3.1 (9H, m), 335445 (2H, m), 4.1-4.6 (4H, m), 4.85-5.1 (2H, m), 
8M7 (2H, m), 6.9-7.4 (12H, m). 8.3-8.4 (m) and 8.7-8.8 (m)(1H), 9.1-9.15 (1H, m) 

(8) IR (CHaCb) : 1650 <sh), 1630, 1600. 1480, 1380. 1150 cm" 1 - 

NMR (DMSO-ds. 5) : 1.42 and 1.53 (9H ( s), 1.8-2.05 (2H, m). 2.64 and 2.69 (3H, s). 2.75-3.1 (4H, m) t 3.4-3.6 
(2H. m), 4.3-4.6 (4H, m). 4.8-53 (3H. m). 6.85-7.0 (3H. m). 7.1-7.4 (10H, m), 7.73 (1H, d, J = 8Hz), 8.40 (1H, 
10 d, J s 8Hz) 

(9) mp: 122-124* C 

NMR (DMSO-d«, t) : 1.7-2.1 (2H, m), 2.69 and 2.77 (3H, s), 2.9-3.1 (2H. m). 3.6-3.7 (1H. m), 3.85 (1H, m), 
3.85 (3H, a). 43-4.6 (3H. m). 435-4.75 (1H, m), 4.9-5.05 (2H, m), 7.0-7.3 (12H, m). 7.49 (1H, d. J=7.9Hz), 
7.88 (1 H t 3), 8.06 (1 H, d, J = 7.5Hz). 8.4 (1 H, m) 
75 (10) mp : 92-96* C 

IR (Nujol) : 3430. 3300. 1660. 1630, 1605. 1545 cm- 1 

NMR (DMSO-ds. S) : 1.51 (6H, s). 1.7-2.1 (2H, m), 2.69 and Z77 (3H, s), 23-33 (2H, m) t 3.67 (br s) and 
33-4.1 (mX1H). 43-43 (3H, m), 4340 (4H t m) 6.9-7.3 (12H, m). 7.58 (1H. d, J=7.6Hz), 7.89 (1H, m), a64 
(1H. d. J = 7.3Hz). a45(1H. m) 
20 (11) IR (Nujol) : 3250. 1640. 1600, 1525, 1510 cm* 1 

NMR (DMSO-dc, 5) : 1.8-2.3 (2H. m). 2.72 and 2.79 (3H, a), 2.91 (1H. d of ABq, J = 13.9Hz. 6.3Hz). 3.06 (1H, 
d of ABq, J = 13.9Hz, 7.4Hz), 3.6-4.1 (2H, m), 4.3-4.53 (3H, m), 4.6-4.7 (1H, m), 43-53 (2H, m), 6.9-7.5 
(13H, m). 7.7 (1H, m), 8343 (1H, m). 11.69 and 11.79 (1H, a) 

(12) IR (Nujol) : 3280, 1642. 1608. 1580, 1510 cm* 1 

28 NMR (DMSO-dt, 5) : 1.7-23 (2H. m), 2.6-3.1 (5H, m), 3.5-3.6 (2H, m), 43-4.6 (4H, m), 4.8-5.1 (2H. m), 6.4- 
7.8 (14H, m), 8.4 and 8^ (1H, m), 937 (1H. br s) 

(13) mp: 135-137* C 

IR (NujoO : 3280. 1670. 1645. 1595. 1580. 1512 cm* 1 

NMR (DMSO-dt, £) : 1.7-23 (2H, m). 2.6-3.1 (5H ( m), 3.5-3.7 (2H, m). 3.80 (3H, s), 3.82 (3H, s), 43-4.6 (4H. 
so m), 4343 (2H. m). 6.6-7.5 (12H, m). 8.4 and 8.9 (1 H. m). 8-82 (1 H, br a) 

(14) mp: 103-106" C 

IR (NujoO : 3420. 3330, 1665. 1645, 1630, 1540 cm" 1 

NMR (DMSO-dc, *) : 0.77 (d. J-6Hz) and 0.88 (d. J=6Hz)<6H), 1.2-2.3 (6H, m). 2.71 (s). 2.76 (s) and 2.87 
(s)(3H), 2.8-3.1 (2H, m). 3347 (2H, m), 4.1-4.6 (4H, m), 4.8-5.1 (2H, m), 7.0-7.4 (10H, m) t 8.30 (d, J = 8Hz) 
38 and 8.72 (d, J*8Hz)(1H) 





Elemental Analysis. Calculated for 




C31H37N1O4 : 


40 




C 70.12. H 7.78, N 8.78 




Found : 


C 69.98, H 7.65, N 8.69 



(15) IR (NujoO : 3270, 1640 (sh), 1630, 1595, 1520. 1204 cm' 1 

* NMR (DM80-*. «) : 1.7-43 (2H, m), 2.79 and 235 (3ft. a), 230 (1H, d. of ABq, J « 13.9Hz. 6.5Hz), 3.06 
(1H, d Of ABq, J « 133Hz, 7.5Hz), 3.77 (3H. a). 3.65-335 (1H. m), 33-4.1 (1H, m), 4.3-4.5 (3H, m), 4.6-4.7 
(1H, m), 4343 (2H, m), 63-7.4 (14H. m), &646 (1H, m), 1134 and 11.43 <1H, a) 

(16) IR (Nujol) : 3270. 1630. 1600, 1530 cm* 1 

NMR (DMSO-ds , *) : 17-2.1 (2H, m). 238 (3H, 8), 2.72 and 2.79 (3H, s), 231 (1H, d of ABq, J = 13.4Hz and 
W 7.1Hz), 3.06 (1H. d of ABq, J « 13.4Hz, 7.4Hz), 3.7-4.1 (2H. m). 43-435 (3H, m), 4.6-4.75 <1H, m), 4.9-5.15 
(2H, m). 63-7.4 (14H. m% 8348 <1H, m), 1134 and 11.46 (1H, a) 

(17) IR (Nujof) : 3300, 1630, 1525 cm- 1 

NMR (DMSO*. 6) : 13-13 (1H, m), 2.0-23 (1H, m), 2.4-33 (5H, (singlet at 2.71 and 2.79). 3.6-3.72 (2H. 
m). 333 (3H, a), 43-53 (6H, m), 635-735 (13H, m). 7.4-7.7 (2H. m), 834.62 (1H. m) 
86 (18) IR (NujoO : 3220, 1640. 1530 cm" 1 

NMR (DMSCXk. «) : 1.6-23 (2H, m). 2.4541 (5H, m), 3.7-4.1 (2H, m). 435-435 and 4.85-4.8 (5H, m). 4.9- 
5.1 and 5.4-53 (1H, m), 7.65-7.35 (10H. m), 7.642 (5H t m). 8.447 (1H, m) 
(19) IR (CH2CI2) : 3400, 1670. 1635 cm" 1 
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NMR (DMSO-d«, 5) : 1.7-2.1 and 2.2-2.4 (2H, m). 2.68-3.1 (5H, m), 3.82 and 3.92 (3H, s), 3.35-3.6 <2H, m). 
4.0-5.3 (8H. m), 0.55-755 (13H, m), 7.9-8.05 (2H ( m). 8.36 (d, J = 75Hz) and 8.94 (m)(1H) 

(20) mp: 157-158* C 
IR (Nujol) : 3420, 3300. 1625 cm" 1 

NMR (DMSOd*. 5) : 2.72 (s) and 2.80 (s)(3H). 2.8-3.1 (2H, m) ( 3.6-3.7 (2H, m), 3.85 (3H, s), 4.3-4.6 (3H, m). 
4.92 (1H, t, J - 5.5Hz), 4.9-5.1 (1H, m), 7.0-7.3 (12H, m), 7.51 (1H, d, J=*8Hz), 7.6-7.7 (1H, m), 9.1-8.2 (2H, 
m), 8.34 (1H, t, J*8Hz) 



Elemental Analysts. Calculated for 
CsottaNtO* : 


Found : 


C 7029, H 6.29, N 1053 
C 70.19, H 626, N 10.92 



(21) IR (Nujol) : 3300, 1620, 1512 cm- 1 

NMR (DMSOd*. *) : 1.7-2.4 (2H ( m), 2.6-3.0 (5H, m) ( 3.6-4.1 (2H, m), 45-4.5 (3H ( m), 4.6-4.7 (1H, m), 4.8- 
52 (2H, m). 6.6-7.8 (14H, m), 852 and 8.65 (d. J - 7.7Hz), 92 (1H, m) 

(22) mp: 124-128*0 

IR (Nujol) : 3270, 1656, 1630 (ah). 1610, 1514 cm" 1 

NMR (DMSO-df, *) : 1.51 (6H, br s), 1.75-22 (2H. m), 2.6-3.0 (5H, m), 3.65 (1H, d, J » 9.6Hz), 3.9-4.1 (1H, 
m), 42-45 (3H, m), 4.6-5.0 (4H. m). 6.5-6.6 (2H, m), 6.8-7.4 (9H, m), 758 <1H. d, J«75Hz), 75 (1H, br s), 
8.04 (1H, d, J* 7.4Hz). 8.38 (1H f m). 822 (1H, s) 

(23) IR (Nujol) : 3280, 1630. 1510 cm" 1 

NMR (DMSO-dt, *) : 0.88 (6H. d. J=6Hz), 12-2.3 <7H, m), 2.6-3.0 (5H, m). 3.3-35 (1H, m), 3.5-3.7 (1H, m). 
4.1-4.6 (4H, m). 4.7-5.1 (2H, m), 6.M.7 (2H, m), 6.8-7.1 (4H, m). 72-7.3 T3H, m), 824 (d, J=8Hz) and 8.65 
(d, J = 8HzX1H), 920 (s) and 922 (sX1H) 

(24) NMR (DMSO-di, 5) : 15-2.15 (2H, m). 2.67 and £75 (3H, s), 25-3.0 (2H, m), 3.6-3.7 (1H ( m), 
35-35 (1H, m), 355 (3H, 8), 4545 (3H, m), 4.7-45 (1H, m), 4.9 (1H, m). 5.0-5.04 (1H, m). 6.53-6.65 (2H, 
m), 65-75 (9H, m), 75 (1H, d. J=8Hz), 7.89 (1H, br a), 8.08 (1H, d. J»8Hz), a4 (1H, m), 923 (1H, s) 

(25) IR (Nujol) : 3230, 1640, 1610, 1515 cm* 1 

NMR (DMSO-ds, S) : 1.7-15 (1H, m), 1.9-25 (1H, m), 2.6-3.1 (5H, m), 3.7-35 (m) and 4.0-4.4 (3H, m), 45- 
5.0 (m) and 55-5.4 (1H, m), 6.5-6.7 (2H, m), 65-7.1 (2H, m), 7.1-7.3 (3H, m). 7.3-75 (2H, m), 8.0-82 (2H. 
m). 8.44 (d, J»8Hz) and 856 (d, J»8Hz)(1H). a7-85 (1H, m), 13.49 (s) and 13.71 (sK1H) 

(26) IR (Nujof) : 3400-3000. 1640-1610, 1340, 750 cm" 1 

NMR (DMSOd*. *) : 1.7-15 (1H. m), 15-25 (1H, m), 2.7-32 (5H, m), 3.6-3.8 (m) and 4.0-4.4 (m)(3H), 4.6- 
5.0 (m) and 55-6.4 (mX4H). 7.0-75 (8H, m), 75-7.7 (2H, m). 8.0*2 (2H. m), 85-85 (2H, m), 13.50 (s) and 
13.74 (8X1 H) 

(27) IR (Nujol) : 3420. 3300, 1746, 1660, 1635, 1605, 1570. 1535 cnr 1 

NMR (DM80*. I) : 1.7-2.1 (2H, m), 158 (s) and 1.90 (s)(3H), 25-3.1 (2H, m), 32-3.4 (2H, m), 3.6-4.0 (7H, 
m). 4.1-45 (4H. m) # 45-*1 (2H. m), 7.0-7.4 (13H. m). 7.50 (1H. d. J-8Hz), 7.85 (1H. s). 8.01 (1H, m) 

(28) IR (Nujol) : 3350 (broad), 1635, 1525 cnT 1 

NMR (DMSO*. I) : 1M1 (2H. m). 2.71 (s) and 2.79 (sX3H). 2.7-3.1 (2H. m). 3.6-3.7 (1H, m), 3.9-4.1 (1H, 
m), 42-4.7 (4H. m). 45*.1 (2H. m). 85-7.4 (11H, m), 7.47 (1H, t. J«8Hz). 8.14 (1H, d. J=8Hz), 8.44 (2H. 

brs),852(1H,brd) 

(29) IR (Nujol) : 3250. 1640. 1580. 1510, 1285 cm~ 1 

NMR (DMSO*. «) : 1.7-22 (2H, m). £73 and 250 (3H, s). 25-3.1 (2H, m), 32<J5 (2H, m), 4.1-52 (6H. m). 
65-7.4 (15H, m). a4 and 855 (1H, m). 92 (2H, br) 

(30) IR (Nujol) : 3400-3300, 2600, 2450, 1640, 1600 cm" 1 

NMR (DMSOds, 5) : 1.7-22 (2H, m), £74 and 2.79 (3H, a), 2.7-3.0 (2H, m). 259 (3H. s), 3.04 (3H, s), 35- 
35 (2H, m), 42-45 (4H, m) t 4.7-55 (2H, m), 65-75 (18H, m), a4 and 7.9 (1H. m) 

(31) mp: 167-169*0 

IR (Nujol) : 3440, 3290. 3120. 1680. 1640. 1605, 1575, 1480 cm" 1 

NMR (DMSOKfc. «) : 1.6-15 (1H f m), 1.9-2.1 (1H. m). 2.70 (a) and 253 (a)(3H), 2.8-3.1 (2H, m). 35-4.0 (2H, 
m). 355 (3H, a), 42-4.4 (4H, m), 455 (1H, t J«8Hz). 45-5.1 (1H. m), 65-7.0 (m) and 7.0-7.4 (m)(11H), 7.49 
(1H, d, J»8Hz), 75 (1H, br a), 8.05 (1H, d, J=8Hz). a3-8.5 (1H, m) 

(32) mp: 146-147*0 

|R (Nujol) : 3460, 3280, 3250, 3100, 1660, 1645, 1605. 1575, 1535. 1415 cm- 1 
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NMR (DMSO-d*. B) : 1.7-1.9 (1H, m), 15-2.1 (1H, m), 2.72 (s) and 2.88 (s)(3H), 2.8-3.1 (2H, m), 3.5-3.7 (1H, 
m), 35-4.1 (1H, m), 3.85 (3H ( s), 4.2-4.5 (2H, m), 4.6-4.8 (2H, m), 4.9-5.1 (2H, m) t 6.87 (1H, d, J = 7Hz), 7.0- 
7.8 (11H, m), 751 (1H. br s), a06 (1H, d, J*7Hz) ( 8.4-8.6 (1H, m) 

(33) mp : 206-207* C 

5 IR (Nujol) : 3430. 3300. 3120. 1660. 1635, 1615. 1575. 1535, 1250 cm" 1 

NMR (DMSO-ds. «> : 1.7-1.9 (1H f m). 1.9-2.1 (1H, m), 2.70 (s) and 2.78 (s)(3H), 2.9-3.1 (2H, m) t 3.6-3.7 (?H, 
m), 3.65 (3H^s). 4.2-4.6 (2H. m). 4.6-4.8 (2H, m), 4.8-5.1 (2H, m), 6.8-7.4 (11H, m). 7.48 (1H, d, J = 7Hz), 
7.88 (1 H, s), 8.05 (1 H, d, J = 7Hz), 8.4-8.6 (1 H, m) 

(34) mp : 70* C - (dec.) 

10 IR (Nujol) : 3350. 1640. 1605. 1530, 1495. 1430 cm" 1 

NMR (DMSO-ds, 5) : 1.7-2.9 (3H. m), 2.0-2.2 (1H. m). 2.72 (3) and 2.81 (s)(3H), 2.9-3.1 (2H, m), 3.7-4.0 (5H, 
m), 4.3-4.7 (3H, m). 4.9-5.1 (1H. m). 7.0-7.4 (12H. m). 7.47 (1H, d, J = 8Hz), 7.88 (1H, broad s), 8.08 (1H, d, 
J=8Hz), 8.3-8.5 (1H, m) 

T6 

Example 45 

The object compounds were obtained according to a similar manner to that of Example 27. 

(1) IR (Nujol) : 3430. 3200, 1720. 1672. 1635. 1605. 1580. 1537. 1195 cm' 1 

20 NMR (DMSO-de. «) : 2.6-3.0 (4H, m), 2.89 (3H. s). 4,3-4.6 (2H. m). 4.7-5.1 (2H ( m), 6.9-7.3 (12H. m). 7.3-7.5 
(1H. m). 7H2 (4H, m). 115 (1H. s). 12.1 (1H. br s) 

(2) m (Nujol) : 3300. 1720 <sh). 1630 cm* 1 

NMR (DMSOdfi, 5) : 2.3-2.6 (2H. m), 2.75-3.0 (2H. m), 2.71 and 2.69 (3H. s). 3.56 <2H. s). 4.2-4.72 (3H. m). 
4.8-5.0 (1H, m). 6.9-7.4 (15H. m). 7.55 (1H, d, J»7.8Hz). &2-8.3 (1H. m). &4-8.6 (1H. m). 10.91 (1H. s) 



Example 46 

The object compounds were obtained according to a similar manner to that of Example 28. 
30 (1) IR (Nujol) : 3250, 1660 (sh), 1640, 1630. 1540 cm" 1 

NMR (DMSO-cU, t) : 15-2-2 (4H. m), 1.24 (9H, s), 23-3.0 (4H, m), 2.71 and 2.78 (3H, s), 4.0-4.6 (3H, m), 
4.6-5.0 (2H. m), 6.81 (1H, s), 65-75 (15H. m), 7.8-8^ (5H, m), 11.60 (1H, s) 

(2) mp: 238-240*0 (dec) 

IR (Nujol) : 3380. 3300, 3280 (sh). 3200 (sh), 1685, 1640, 1620, 1545 cm" 1 
36 NMR (DMSO-dc. 3) : 0.98 (3H, d, J=6Hz), 2.72 and 2.75 (3H, s), 2.6-3.1 (4H, m), 35-4.2 (3H, m). 4.3-4.6 
(2H, m). 4.7-5.1 (3H. m). 8.9-7.4 (13H. m), 7.46 (1H, d, J=8Hz). 7.5-75 (3H, m). 8.3 (1H. m), 8.6 (1H, m), 
1158 (1H,s) 

(3) IR (Nujol) : 3280, 1645 (sh), 1830. 1545 cm" 1 

NMR (DMSO<k, *) : 2.74 and 253 (3H, s). 2.7-3.1 (4H f m). 3.2-3.85 (8H. m), 4.37 and 4.52 (2H. ABq, 
m J « 15Hz), 45-55 (2H, m), 75-7.4 (13H, m) f 7.48 (1 H, d. J » 8Hz). 7.65 (1 H, d, J * 8Hz) ( 8.2-&3 (1 H, m), 8.5- 
a5(1H,n*1158(1H,a) 
\ (4) mp: 139*140* C 
IR (Nutf) : 3250. 1070. 1630. 1605 (sh). 1535, 1210 cm- 1 

NMR (DMSCXfc, J) : 0.97 (3H V d, J=8Hz), 2.71 and 2.77 <3H. s), 2.5-3.0 (4H. m). 3.8-4.2 (2H. m). 4.3-4.5 
4S (ffl, m\ 45*1 (3H ( m), 6.9-7.3 (1 5H. m), 75-75 (1 H, m), 75-75 (1 H, m). 7.8-8.3 (4H, m) 





Elemental Analysis. Calculated for 




CsiHuNtOs'lrfcO: 


80 




C 6334, H 6.25, N 13.03 




Found : 


C 63.74, H 6.10, N 13.15 



(5) IR (Nujol) : 3390, 3330, 3240, 3100, 1682, 1640. 1605, 1510, 1200 cm" 1 

86 NMR (DMSO-ds. 6) : 25-2*5 (4H, m). £73 and 2.78 (3H, s), 3.63 (2H, d, J* 5Hz), 4.2-4.6 (2H, m). 4.75-5.1 
(2H. m), 655-7.8 (14H. m). 75-85 (5H, m) 

(6) mp: 218-219*0 

IR (Nujol) : 3320, 3180, 3080, 1690, 1670, 1630, 1545 cm- 1 
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NMR (DMSO-cfe, 5) : 1.031 (3H, d, J* 6Hz), 2.4-3.0 <4H, m), 2.72 and 2.74 (3H, s) t 3.35 (1H. s), 4.11 (2H ( 
m) ( 428-5.0 (5H, m), 6*7.4 (17H, m), 7.66-7.8 (1H, m), 8.1-8.3 (2H, m). 10.87 (1H, s) 



6 Example 47 

The object compounds were obtained according to a simitar manner to that of Example 5. 
(1 ) IR (Nujol) : 3400, 3300, 1 660. 1 630 cm" 1 
NMR (DMSOdc. 6) : 1.7-2.4 (2H, m), 2.60 (s), 2.72 (s) and 2.78 (s)(3H), 2.8-3.2 (2H. m), 3.6-4.2 (2H. m), 
to 4.2-4.8 {4H, m). 4.8-5.1 (1H, m), 5.1-5.2 (1H, m), 6.8-7.3 (10H, m). 7.3-7.6 (2H, m), 7.9-8.1 <3H, m), 8.5-8.8 
(1H, m) 





Elemental Analysis. Calculated for 


IS 


CaiHaiNaOtS : 




C 68.74, H 5.77, N 7.76 




Found : 


C 68.57, H 5.68, N 7.77 



20 (2) mp: 97-100* C 

IR (Nujol) : 3310, 1650, 1820, 1545 cm" 1 

NMR (DMSO<fc, «) : 2.73 (s) and 2*0 (s)(3H), 2.8-3.1 (2H. m), 3*3* (2H, m), 4.4-4.6 (3H, m), 4.9-5.1 (2H, 
m), 6*4 (1H. d, J-16Hz), 7*7* (10H, m). 7.4-7* (4H, m), 7.55-7.65 (2H, m), 8.1-8.2 (1H, m), 8.41 (1H, t 
J»8Hz) 

2S 





Elemental Analysis. Calculated for 




C29H3iN 3 04 , H 2 0: 


30 




C 69.17, H 6.60, N 8.34 


Found : 


C 69.15, H 6.59, N 8.43 



(3) IR (Nujof) : 3300, 1625, 1515 cm* 1 

35 NMR (DMSOdi, «) : 0*1.0 (6H, m). 1.7-22 <4H, m). 2.7-3.0 (8H, m). 3.4-3.7 (2H f m), 42-4* (4H, m), 4.7- 
5.1 (2H, m), 8*4 (2H, d, J «8Hz), 8*72 (4H. m). 7*7.4 (3H. m). 82-8.3 (m) and &6-8.7 (m)(1H), 922 (1 H, 

8) 

(4) IR (Nujol) : 3300. 1825, 1190, 1080 cm- 1 

NMR (DMSOd*. *) : 0*8 (s). 1.06 (s). 1.07 (a) and 1.10 (sX9H), 2.6-2.9 (1H, m), 2.77 (s) and 2.79 (s) (3H), 
40 3*&3 (1H, m). 3*6 (•) and 3.11 (s)(3H), 3.3-3.5 (2H, m), 4.1-5.1 (3H, m). 5*5.7 (1H, m). 6.73 <1H, d. 
J > 18Hz), 6*7 J (16K m), a 1-8-4 (1H, m) 

(5) ft (NdM : 3300, 1630 cm*- 1 

HMR (DMSOdb, I) : 1*1* (1H, m), 1*2.1 (1H, m), 2*8 (s), 2.72 (s) and 2*0 (sX3H), 28-3.1 (2H, m), 
3*3-3 (1H m). 3*3* (1H, m), 42-4* (4H, m), 4*5.1 (2H. m), 6*7.4 (11H, m), 7.4-7* (4H. m). a44 <1H, 
46 d,J-ato) 



Example 48 

60 The object compounds were obtained according to a similar manner to that of Example 29. 

(1) NMR (DMSOck, «) : 1*£0 (8H, m). 2.57 and 2.72 (3H, s), 2*325 (4H, m), 4.0-4.7 (3H, m), 
4.7W.4 (2H, m), 4*6 (2H, s), 7*5-7.4 (21 H. m), 7*82 (3H, m). 9*5 (1 H, a) 

(2) IR (Nujol) : 3430, 3270, 1715, 1620, 1550 cm" 1 

NMR (DMSO-ds, t) : 1*1.75 (4H, m), 2.71 and 2*0 (3H, s). 2*32 (4H, m), 4.3-4.6 (3H, m), 4.98 (2H, s). 
oa 4*6.1 (1H, m), 6*7* (17H, m). 7.67 (1H, d, J*9Hz), 8.0-8.35 (3H. m). 11.54 (1H, s) 

(3) IR (Nujol) : 3200. 1640, 1515 cm" 1 

NMR (DMSOdc, *) : 1.7-1* (1H. m). 1*2.1 (1H, m), 2.7-3.1 (5H, m), 3*3.7 (1H f m), 3.8-4.1 (1H, m), 4.30 
(1H, br s), 4*5.0 (4H, m), 6.65 (2H, d, J = 8Hz), 6*7.3 (5H, m), 7.46 (1H, d, J -8Hz), 7*7.7 (1H, m), 7.87 
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(2H f br d), aOO (1H, d, J*8Hz), 8.3-8.5 (1H t m), 8.68 (1H, d, J = 5Hz), 11.74 (1H. s) 

(4) IR (Nujoi) : 3230, 1640, 1525. 1445 cm" 1 
NMR (DMSO-ds. 6) : 1.6-1.8 (1H, m), 1.8-2.1 (1H. m), 2.7-3.2 (5H. m). 3.6-3.7 (1H, m) t 3.8-4.1 (1H, m), 4.28 
. (1H, br 3), 45-4.7 (2H, m), 4.7-5.1 (2H, m), 7.0-7.5 (10H, m), 7.5-7.7 (1H, m). 7.87 (2H, br s), 8.00 (1H. d, 
5 J=8Hz). a45 (1H, br d. J=8Hz), 8,68 (1H ( d, J = 5Hz), 11.79 (1H, s) 



Example 49 

to The object compounds were obtained according to a similar manner to that of Example 30. 
(1) IR (Nujol) : 3250, . 1630, 1525 cm" 1 

NMR (DMSO-d*. «) : 1.05-1.70 (6H, m), 2.50-3.10 (4H, m), 2.72 (s) and 2.77 <s)(3H), 3.53 (1H, d. J = 15Hz), 

3.62 (1H, d. J » 15Hz), 420-4.40 (1H. m). 4.43 (s) and 4.46 (s)(2H), 4.80-5.05 (1H, m), 6.90-7.40 (14H, m), 

7.56 (1H, d, J = 8Hz), a02 (4H, br s). 8.42 (1H, d, J = 8Hz), 10.93 (1H, s) 
is (2) IR (Nujol) : 3200. 1625. 1535. 1205 cm' 1 

NMR (DMSO-ds. 6) : 1.5-1.9 (4H. m), 2.70 and 2.78 (3H, s), £7-3.1 (4H, m). 4.4-4.7 (3H. m), 4.8-5.1 (1H, m). 

6.9-7.5 (14H, m), 75-85 (6H, m). 11.76 (1H, s) 



20 Example 50 

The object compounds were obtained according to a similar manner to that of Example 31 . 

(1) The product was used In the next reaction without purification. 

(2) IR (Nujol) : 3280. 1630. 1535 cm" 1 

25 NMR (DMSO-<k, 5) : 12-15 (4H, m), 1.38 <9H. s), 1.5-1.8 (2H, m) f 220 (2H, t J=7Hz), 2.72 (s) and 2.81 
(sX3H), 25-32 (6H, m), 45-45 (3H, m), 4.9-5.1 (1H, m) t 6.7-65 (1H. m), 7.0-7.4 (12H, m). 7.4-7.5 (1H. m). 
7.7-75 (2H, m), ai-82 (2H, m). 857 (1 H, d, J = 8Hz). 1 1 .60 (1 H, s) 

(3) IR (Nujol) : 3290. 1630. 1535 cm"' 

NMR (DMSO-ds. *) : 1.1-15 (4H. m), 157 (9H, 3). 1.5-15 (2H, m), 2.72 (s) and £81 (s)(3H). 2.8-3.1 (4H, m). 
so 3.49 <2H, d. J = 8Hz). 45-45 (3H. m). 4.9-5.1 (1H, m). 657 (1H. t J»6Hz), 65-7.4 (12H. m). 7.44 (1H, d. 
J«7Hz), 7.7-75 (2H, m). 8.1-82 (2H, m), 856 (1H, d. J*8Hz), 11.60 (1H, s) 

(4) IR (Nujol) : 1660, 1640. 1630. 1545 cm"' 

NMR (DMSO-dc, «) : 1.1-1.7 (6H. m). 1.19 (6H, t J -7Hz). 25-3.3 (12H, m). 2.72 (s) and 2.77 (s)(3H). 3.4- 
3.7 (2H, m), 42-45 (3H, m). 45-5.0 (1H, m), 65-7.4 (14H, m). 7.55 (1H. d. J=8Hz). 7.99 (1H. d. J=8Hz). 
35 8.1-82 (1H. m), a40 (1H. d. J*8Hz). 1027 (1H, s), 1051 (1H, s) 

(5) NMR (COCb, *) : 152 (3H, d. J=6Hz). 1.41 (9H. s). 1.4-2.0 (4H, m). 2.67 and 2.81 (3H. s). 2.10 
(1H, s), 255-3.15 (4H, m) ( 3.7-4.1 (1H. m). 4.1-4.75 (5H. m). 4.85-525 <3H. m). 5.78 (1H. d, J »8Hz). 6.9-7.4 
(12H. m), 7.7-82 (3R m) t 9.65 (1H, br s) 

(6) IR (Nu bl) : 3280. 1730, 1640. 1525 cm" 1 

40 NMR (DMSO-*, *> : 1*2.1 (3H, m), 2.1-2.3 (2H, m), 25-2.5 (1H, m), 2.68 (s) and 2.73 (sK3H), 2.7-32 <2H, 
m), 35-35 (1H. mK 35-45 <6H, m). 45-5.1 (1H, m), 551 (s) and 5.03 (s)(2H). 5.11 (2H. s). 6.9-7.5 (24H. 
m). 7.7-75 (1H.ro), 756 (1H, d, J«7Hz), a0-ai (1H. m). 858 (1H, t. J»7Hz), 11.68 (1H, s) 

(7) III (NuloO : 3280. 1725, 1640, 1525 cm* 1 

NIA (DMSCXk. I) : 15-Z1 (3H, m). 25-25 (3H, m), 257 (s) and 2.72 (s)(3H), 2.7-3.1 (2H, m). 3.4-35 (1H, 
« mK 3*45 (6H. m). 45-45.1 (1H, m). 458 (a) and 5.00 (s)(2H), 5.06 (2H, s), 65-7.0 (2H, m). 7.0-7.4 (20H, 
m). 7A6 (2H. d, J»8Hz), 7.79 (1H, s), 850 <1H, d. J=8Hz). 82-85 (1H, m), 8.5-85 (1H, m). 11.65 (1H. s) 



Example 51 

so 

The object compounds were obtained according to a similar manner to that of Example 32. 

(1) mp: 133-137" C 

IR (Nujol) : 3260, 1620, 1545. 1215 cm" 1 

NMR (DMSCXk. 8) : 1.0 (3H, d, J»6Hz), 15-15 (4H, m) ( 159 (3H, s), 270 and 277 {3H, s), 25-32 (4H, 
56 m). 35-425 (3H, m), 45-45 (2H, m), 4.71 (1H, d. J«6Hz), 4*5.1 (1H, m), 65-75 (15H, m). 8.0^.35 (4H. 
m),11.6 (1H,br) 

(2) IR (Nujol) : 3250, 1646, 1520 cm' 1 

NMR (DMSOds. *) : 1.3-15 (2H, m), 1.7-2.1 (2H. m), 2.79 (s) and 259 (sK3H), 25-3.3 (3H, m), 3.6-3.7 (1H. 
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m), 3.9-4.1 (1H, m), 4.35-4.65 (2H, m), 4.72 (1H, d, J = 3Hz), 4.9-5.1 (2H, m), 7.0-7.4 (12H, m), 7.44 (1H. d, 
J = 7Hz), 7.7-7.9 (2H. m), 8.1-82 (1H. m). 11.53 (1H, s) 

(3) mp : 187-189*0 
IR (Nujol) : 1645, 1585, 1550, 1520 cm" 1 

NMR (DMS0-d«, a) : 1.4-22 (4H, m), 23-3.4 (8H, m). 3.6-3.9 (2H, m>, 42-4.6 (2H, m), 4.8-5.1 (1H, m), 5.3- 
5.8 (1H, m), 6.7-7.5 (13H, m), 7.6-7.8 (1H, m), 7.8-8.1 (1H. m), 11.46 (1H. br s) 



Elemental Analysis. Calculated for 
C32H 3 *N*0 3 : 


* 

Found : 


C 73.54, H 6.56. N 10.72, 
C 73.32, H 6.59, N 10.56 



<4)mp:l75*C(dec.) 
IR (Nujol) : 3300, 1695. 1675, 1630. 1600, 1570, 1530 cm- 1 

NMR (DMSO-&, 6) :1.5-1.9 (3H. m), 13-2.1 (1H. m). 23-3.1 <4H, m). 3.4-3.8 (4H, m), 4.4-4.8 (3H, m). 5.0- 
5.1 (1H, m). 7.0-7.3 (11H, m), 7.41 (1H, d. J«8Hz), 7.80 (1H t s), &0-8.1 (1H, m), 82-8.4 (1H, m). 11.61 (1H, 

3) 



Elemental Analysis. Calculated for 
C32H32N40 9 *3/4CaH50H: 


Found : 


C 72.47, H 6.63. N- 10.09 
C 72.14, H 6.53, N 10.05 



Example 52 

The object compounds were obtained according to a similar manner to the former half of Example 32. 

(1) NMR (DMSO-d*. *) : 12-1.8 (8H, m). 2.4-2.8 (2H, m). 2.72 (s) and 231 (s)(3H), 2.8-3.1 <8H. m), 
4.4-4.8 (3H. m). 43-5.1 (1H, m), 7.0-7.4 (12H, m), 7.45 (1H, d. J=8Hz). 7.8-8.1 (4H, m), 8.1-8.3 (3H. m), 

8.40 (1H, d, J«8Hz). 11.75 (1H, s) 

(2) NMR (DMSOd«, *): 12-13 {6H, m), 2.72 (s) and 2.81 (s)(3H), 2.8-32 (4H, m). 3.4-3.6 (2H, rn), 
43-43 (3H, m), 4*5.1 (1H, m), 7.0-7.4 <12H, m), 7.4-73 (1H. m), 7.93 (1H. d, J=8Hz), 8.0-83 (5H, m), 
829 (1H, d. J-8Hz), &4-83 (1H, d>. 11.73 (1H, s) 



Example 53 

The object compounds were obtained according to a similar manner to that of Example 16. 

(1) IR (Ml**) : 3500, 3400. 1685, 1640, 1600. 1500 cm" 1 

NMR (DM80*. «) : 23-22 (1H. m), 2.76 (8) and 279 (s)(3H). 3.0-3.3 (1H. m). 3.09 (s) and 3.12 (s)(3H), 
3*33 (2H, m), 42-4.7 <2H, m), 4.8-6.1 (2H, m), 5.58 (1H, t, J«7Hz). 62-73 (15H, m), 8.38 <1H, d, J=8Hz) 

(2) IR (NuioO : 3300. 1825, 1490 cm" 1 

NMR (DMSCXfc. *> : 23-23 <1H, m), 2.75 (s) and 2.78 (s)(3H). 3.0-3.3 (1H, m). 3.08 (s) and 3,11 (s)(3H), 
3.4-3.7 (2H. m) f 4.M.7 (2H, m), 4*5.1 (2H, m). 5.57 (1H, t. J»7Hz), 6.74 <1H, d, J = 16Hz), 6.9-7.6 (16H, 
m),822(1Kd. J=8Hz) 

(3) IR (Nujol) : 3300, 1730, 1610. 1530 cm" 1 

NMR (DMSCHk. «) : 1.7-13 (1H, m), 2.1-2.3 (1H. m), 271 and 2.78 (3H, s), 23-3.1 (2H, m), 334.0 (2H, m), 
4.01 (2H, s), 421 (1H. m), 4.43 (2H, s). 4.88 (1H. m), 437 (1H. m), 5.12 <2H. s). 73-73 (12H, m), 7.46 (1H, 
d. J -7.8Hz), 735 (1H, a), 837 (1H, d, J«7.4Hz), &45 (1H. m) 



Example 54 

The object compounds were obtained according to a similar manner to the latter half of Preparation 20. 
(1) IR (Neat) : 1640. 1620, 1535 cm' 1 NMR (DMSO-d*, 5) : 1.00 (s), 1.02 (s), 1.05 (s), 1.09 (5), 1.10 
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(8) and 1.12 (sK9H) f 2.6-2.9 (1H, m). 2.78 (s), 2.78 (s) and 2.81 (s)(3H) t 3.07 (s), 3.11 (sj and 3.14 <s)(3H), 
3.1-3.7 (3H, m), 3.80 (s), 3.82 (s) and 3.84 (s)(3H), 4.1-5.0 (2H, m), 5.0-5.2 (1H, m), 5.5-5.8 <1H. m). 6.8-7.4 
(12H, m). 7.4-7.6 (1H, m), 7.7-8.0 (1H. m) t 8.0-8.2 (1H t m), 8.10 (1H. 3) 
(2) 1R (Nujol) : 3440. 1670, 1640, 1600. 1500 cm" 1 
5 NMR (DMSOds. 8) : 0.96 (S) and 1.11 (s)(9H), 2.7-2.9 (1H, m), 2.78 (s) and 2.81 (s)(3H), 3.CK3.3 (1H t m), 
3.09 (s) and 3.13 (s)(3H). 3.4-3.7 (2H, m), 4.22 (d) and 4.29 (d)(J = 14.5Hz. 1H), 4.71 (d) and 4.78 (d)- 
(J = 14.5Hz. 1H), 4.9-5.1 (1H. m). 5.61 (Hi t J = 7Hz), 63-7.6 (12H, m), 7.6-7.9 <2H, m). 7,64 (1H, s), 8.32 
(d) and 8.39 (d)(J = 8Hz. 1H) 



Elemental Analysis. Calculated for 
CsiHasNsOs : 


Found : 


C 71 .68, H 630, N 7.38 
C 71 .61 . H 6.87, N 7.25 



Example 55 

The object compound was obtained accorcfing to a similar manner to that of Example 19. 
IR (Nujol) : 3350, 1630, 1615, 1530, 1175, 900 cm* 1 

NMR (DMSO-dc. 2) : 13-2.1 (1H, m), 2.1-2.4 (1H, m), 2.31 (3H, s), 2.68 (s) and 2.73 (s)(3H), 2.7-3.1 (2H, m). 
3.7-4.1 (2H. m), 3.83 (3H, s), 4.40 (2H, s). 4.7-5.0 (2H, m), 5.1-5.2 (1H. m), 6.9-7.4 (14H. m). 7.51 (1H, d. 
J*8Hz), 7.72 (2H, d, J»8Hz), 7.79 (1H, s), &00 (1H, d, J-8H2), 855 <1H, br 3) 



Example 56 

30 The object compounds were obtained according to a similar manner to that of Example 38. 
(1) IR (Nujol) : 3230, 1625, 1525 cm* 1 

NMR (DMSOd*. «) : 1.7-2.1 (3H, m), 2^-23 <3H. m), 2.67 (s) and 2.74 (sK3H), 2.7-3.1 (2H, m), 3.5-3.7 (2H, 

m). 43-43 (4H, m), 43-43 (1H, m), 43-5.1 (1H, m), 63-7.4 (12H, m), 7.45 (1H. d, J=7Hz). 7.82 (1H, s). 

8.00 (1H, d, J=8Hz), 8.4-8.7 (1H, m), a7-83 (1H, m), 11.73 (1H, s) 
39 (2) IR (Nu ol) :3400,1625,1540 cm-' 

NMR (DMSO-ds, 8) : 23-23 (1H, m). 2.74 (s) and 2.79 (s)(3H), 3.0-33 (1H, m), 3.12 (s) and 3.15 (sK3H). 

3.4-33 (2H. m), 334 (3H, e), 4.2-43 (2H, m), 43-5.2 (2H, m), 539 (1H, t, J»6Hz), 63-7.3 (12H, m), 7.50 

(1H, <U=8Hz), 7.76 (1H, <t J«8Hz), &Q9 (1H, s), 8.12 (1H, d, J»8Hz) 



pfnpie 0/ 

The object compound was obtained accortfng to a similar manner to that of Example 22. 
IR (Nujof) : 3200. 1630, 1525 cm" 
m NMR (DMSOds. *) : 13-2.0 (1H, m), 2.3-3.2 (3H. m), 238 (s) and 2.72 (SX3H), 233 (3H. s), 3.5-4.3 (3H, m). 
4.40 (2H, br s). 43-6.1 (2H, m), 6.9-7.55 (14H, m), 7.80 (1H, s), 73-8.1 (1H, m), 8.4-8.7 (1H, m), 11.62 (1H, 
3) 



Example 58 

The object compound was obtained accorcfing to a similar manner to that of Example 36. 
IR (Nujof) : 3220. 1660, 1640, 1630, 1525 cm" 1 

NMR (DMSO-<k. «) : 1.22 <6H, t J=7Hz), 1.7-13 (1H, m), 23-33 (14H, m). 4.0-43 <4H, m). 4.6-43 (1H, m), 
56 4.8-5.1 (1H, m), 63-7.4 (12H, m), 7.46 (1H, d, J=7Hz), 7.80 (1H, s), 739 (1H, d, J«8Hz), 8.4-8.7 (2H f m), 
1039 (lH.br s), 11.77 (1H, s) 
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Example 59 

The object compound was obtained according to a similar manner to that of Example 40. 
IR (Nujol) : 3200. 1630 (sh), 1600, 1525 cm* 1 
5 NMR (DMSO-d*. *) : 1.75-1.9 (1H, m), 2.1-2.3 (1H, m) t 2.69 and 2.77 (3H, s), 2.9-3.1 (2H, m), 3.59 (2H t s), 
3.8-4.0 (2H, m). 423 (1H, m), 4.42 (2H, s), 4.69 (1H, m), 4.36 (1H, m), 7.0-7.3 (12H, m), 7.47 (1H. d. 
J = 7.4Hz), 7.89 (1H, s), 8.06 (1H, d, J»7.3Hz), 8.45 (1H. m) 



to Example 60 

The object compound was obtained according to a similar manner to that of Example 41. 
IR (Nujol) : 3400, 1600, 1530 cnr 1 

NMR (DMSOKfc, *) : 1.83 (1H, m), ^18 (1H, m), 2.70 and 2.77 (3H, s), 2.9-3.1 (2H, m), 3.58 (2H, s), 3.91 
16 (2H, br) ( 4.18 (1H, m). 4.4-4.75 <5H, m), 4.96 <1H f m). 8.9-7.4 (13H, m), 7.87 <1H, br s), 8.04 (1H, m), 8.45 
(1H.br) 



Example 61 

20 

The object compound was obtained according to a similar manner to that of Preparation 4. 
IR (Nujol) : 3300, 1640, 1530 cm" 1 

NMR (DMSO-dt. *) : 1.75-1.9 (1H, m), 2.06-22 (1H, m), 2.65 and 2.71 (3H, s). 2.8-3.5 (4H. m), 3.6-3.8 (3H, 
m), 4.25-4.8 (4H. m), 43-5.06 (2H. m), 6.4 (2H. br), 635-7.4 (14H, m). a59 (d, J*7.7Hz) and 9.03 (d, 
2S J-7.7Hz)(1H) 



Example 62 

30 The object compound was obtained accenting to a simitar manner to the latter half of Example 32. 
IR (Nujol) : 3300, 1720, 1630, 1536 cm- 1 

NMR (DMSO-*. *) : 1.3-1.8 (4H f m). 22-23 (4H # m), 2.69 and 2.78 (3H, s), 2.9-3.3 (4H. m). 4.4-4.7 (3H, m), 
4.85-52 (1H, m), 6.95-7.5 (13H, m), 7.7-73 (2H, m), 8.1-8.45 (3H, m), 11.6 (1H, s). 12 (1H, br) 



36 



Example 63 



To an ice-cooled solution of Starting Compound (0.45 g) In methanol (45 ml) was added 1N sodium 
hydroxide (0.75 ml) solution. The solution was stirred for two hours at room temperature. After concentra- 
te tlon, the product was extracted with ethyl acetate and the organic layer was washed successively with water 
and aodhjm chloride solution, and was dried over magnesium sulfate. After evaporation of the solvent, the 
sold raakftie was washed with ethyl acetate, filtered and dried to give Object Compound (0.30 g). 
mp : ISt*136* C 

IR (NuM : 344ft 32m 1720, 1660, 1630, 1605, 1580, 1635 cm" 1 
48 NMR (DM8&4. I) : 1.741 (2H. m), 23-3.4 <4H, m), 3.5-4.0 (4H, m). 335 (3H, s), 4.2-5.2 (7H, m) ( 8.9-7.4 
(12H, m). 7.48 (1H, d. J=8Hz), 7.88 (1H, s). 8.06 (1H, d, J*8Hz), 838 (1H, s) 



Claims 

50 

1 A compound of the formula : 
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wherein R 1 Is lower alkyl, aryl, arylamino, pyridyl, pyrroiyl, pyrazolopyridyl, quinoiyl. or a group of the 
75 formula : 



20 




wherein the symbol of a line and clotted line is a single bond or a double bond, 
XisCHorN,and 
Z is 0, S or NH, 

each of which may have suitable substftuent(s); 
R 2 is hydrogen or lower alkyl; 
R 3 is hydrogen or hydroxy; 

R 4 is lower alkyl which may have suitable substftuent(s), and 
R 5 is ar(1ower)afkyl which may have suitable substituent(s) or pyridyl(lower)alkyl, or 
R 4 and R 5 are linked together to form benzene-condensed lower alkylene; 
A is an amino acid residue excepting D-Trp, which may have suitable substituent(s); and 
Y is bond, lower aikylene or lower aikenylene, 
and a pharmaceuticaDy acceptable salt thereof. 

2. A compound of claim 1, wherein 
R 1 is lower alky1, aryt which may have one to three substituent(s) selected from hydroxy, tower alk xy and 
N,N-di(k>wer)a8(y (amino, arylamino, pyridyl, pyrrolyl, pyrazolopyrfdyl, quinoiyl, benzofuryl, benzothienyf, a 
group of the formula : 

wherein R* is hydrogen or estBrified carboxy, or a group of the formula : 
56 wherein X Is CH or N. 

R 5 is hydrogen, lower alkyl, carboxy(lower)aiky1, estertfied carboxyOowerJalkyl, N,N-di(lower)alkylamino- 

(lower)alkyl or N,N^(lower)dkylamlno(lower)^ and 

R 7 is hydrogen, hydroxy, halogen, tower alkyl, lower alkoxy, N,N<n(lower)alkyiamino or acyl, 



25 



30 



36 



SO 
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R 2 Is hydrogen or lower alkyl, 
R 3 Is hydrogen or hydroxy, 

R 4 is lower alkyl, hydroxy(lower)alkyl or acyloxy(lower)alkyl, 

R 5 is ar{lower)alkyl, haloar(lower)alkyl, halo(lower)alkylar(lower)alkyl or pyridyl(lower)alkyl, or 
R* and R 5 are linked together to form benzene-condensed lower aJkylene, 

A is a bivalent residue derived from an amino acid selected from proline, hydroxyproline, glycine, serin , 
asparagine, arrtinoisobutyric add, azetidinecarboxyllc acid, thioproline, aspartic acid, lysine, methionin , 
threonine! alanine, ornithine, hydroxypiperidinecarboxylic acid, 4-acyloxyproline, 4-lower alkoxyproiine, 4- 
carboxy(lower)alkoxyproiine, 4-esterified carboxyflowerjalkoxyproline, 4-lower alkylthioproline, 4- 
aminoproline, 4-acytaminoproline, CP-tower alkylserine, CF-arflowerJalkylserine, thioproline sulfoxide, 
thioproline sutfone, 0*-ar(tower)aikyl hydrogen aspartate, (carbamoyl and hydroxy substituted lower al- 
kylaminohfl-aspartate, carbamoyl(lower)aikylamino-j9-aspartste, morphoiine-0-aspartate, (carbamoyl and 
lower alkyicarbamoyl substituted tower aJkylaminoh^-aspartate. N*-acyllysine, N 5 -acylornithine, and 
Y is bond, lower alkylene or lower alkenylene. 

3. A compound of claim 2, wherein 
R 1 is lower aikyi, aryl which may have one to three substituent(s) selected from hydroxy, lower alkoxy and 
N,N-dl(tower)alkylamino, arylamino, pyrldyl, pyrrolyl, pyrazolopyridyl, quinoiyl, benzofuryl. indazolyl, ben- 
zothienyi, a group of the formula : 



wherein R* is hydrogen, tower alkyl. carboxy(k>wer)aflcy1, lower a»coxycarbonyl(lower)aikyl, N,N-di(lower)- 
aikyiamlno(k)wer)al<yl or N,N-d(lower)allcylami^ alkyl, and 

R 7 la hydrogen, hydroxy, halogen, lower alkyl, lower alkoxy or N,N-dl(lower)alkyiamino or lower alkoxycar- 
bonyt, and 

R 4 la lower alcyl. hydroxy(tower)aflcy1 or lower aikanoytoxy(k>wer)alkyli 

R» »«<tower) el cyt, haloar(lower)alkyi v halo(lower)aBcytar(lower)allcyl or pyrldyl(lower)aIkyl, or 

R* arid RP an inked together to form benzene-condensed lower alkylene, 

A is fr bfcOtont residue derived from an amino acid selected from proline, 4-hydraxyproline, glycine, serine, 
Mp - ^ ftp, 2*mlnoisobutyric acid, azetWlne-2-cart>axylic add, thioproline, aspartic add, lysine, methionine, 
threorine, aMne, ornithine, 5-hydroxypiperfcfine-2-carboxync add, 4-lower alkanoyloxyprofin , 4-low r 
alkaneaulfonytaxyproSne, 4-arenesulfonyloxyproBne, 4-cartoamoytoxyprollno, 4-lower alkoxyproiine, 4- 
cwboxy(tower)afkoxyprollne, 4-lower alkoxycarbony Wower alkoxyproiine, 4-lower alkylthioprolin , 4- 
aminoproane, 4-ctfboxy(tower)aikanoyl^i?^rofine, 4-amino(tower)aikanoylaminoproline, 4-ar(lower)- 
alkoxycartKXiytaminoOower)alkOT^ 4-amIno and carboxy substituted lower al- 

kanoylaminoprofine, 4-arflwer)alkoxycarbonylamino and ar(tower)aBcoxycarbonyl substituted lower al- 
fcanoyfamlnoprotine. 4-oxak>aminoproQne, 4-tower aflcoxyaiaminopro8ne, 4-lower afcanesuKonylaminoproline, 
4-N,N-dl(lower)ancylamino(lower)aBcaro OMower alkylserine, O a -ar(lower)aikyiserine, 

thioproline sulfoxide, thioproline sulfone, 0*-ar(lower)aikyl hydrogen aspartate, (carbamoyl and hydroxy 
substituted lower aikyIamino)-0-8spartate, carbamoyt(lower)alkylamino-i9-a3partate, morphofino-0-aspartate, 
(carbamoyl and lower alkyicarbamoyl substituted lower alkyiamino>-0-aspartate, N*-ar(tower)- 
aikoxycarbonyllysine, ^-hato^ower^koxycarbonyliysine, N«-N,N-dl(tower)aikylamincMower alkanoyt- 
lysine, tf-morphoflnocarbonyllysine, N*-N-lower alkoxycarbonyi-N-lower alkoxycarbonylOower)alkylamino- 
(lower)aJkanoyllysine. N« -(hydroxy and lower alkanoytamino substituted lower alkanoyl)lysine t N 5 -(hydroxy 




wherein R* is hydrogen or tower alkoxycarbonyl, or a group of the formula : 
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and tower aikoxycarbonylamin substituted lower alkanoyljlysine, N 6 -lower alkoxycarbonylamino(lower)- 
alkanoyllysine. N^-amfncKlowerJalkanoyllysine, ^-arjlowerjalkoxycarbonylomithine, (^-(hydroxy and lower 
aikanoytamino substituted tower alkanoyl)omithine. N s -(hydroxy and lower alkoxycarbonylamino substituted 
lower alkanoyl)omithine. 

4. A compound of claim 3 t wherein 
R 1 Is Indazolyl or a group of the formula : 




wherein R 6 Is hydrogen, lower alkyt, carboxy(lower)alkyl t lower a!koxycarbonyl(lower)alkyl, N,N-di(lowerh 
alkytamino(lower)alkyi or N,N-di(lower)alkylamincHlower)aity and 
R 7 is hydrogen, hydroxy, halogen, lower alky!, lower aikoxy or N,N-di(k»wer)alkylamino ( 
R* is lower alkyl, hydroxyflower)alkyl or lower alkanoyloxy(iower)alkyl, 

R 5 is phenyl (lower)alkyl, hatophenylOowerJalkyt, halo<iower)alkyiphenyfOower)alkyl or pyridyl(lower)alkyl, and 
A is a bivalent residue derived from an amino acid selected from proline, 4-hydroxyprofine, glycine, serine, 
x asparagine, 2-aminoisobutyrfc acid, azettolne-2-carboxytic acid, thioprolirte, aspartic acid, lysine, methionine, 
threonine, alanine, ornithine, 5-hydroxypiperld1ne-2-carboxylic acid, 4-lower alkanoyloxyproline, 4-lower 
aHcanesuifonyloxyprofine, 4-phenylsulf6nyloxyproflne t 4-carbamoyloxyproiine, Slower alkoxy proline, 4- 
cartxsxy(tower)aSkoxyprolne, 4-lower altaxycarbonyMower alkoxy proline, 4-lower alkytthioprofine, 4- 
amlnoproitne, 4<arboxy(lower)rfkanoytaminoprollne t 4-amino(lower)aikarK)ylaminoproline, 4-phenylflower)- 
alkoxycarbonylamino(lower)alkanoylamir^ 4-amino and carboxy substituted lower al- 

kanoylaminoproiine, 4-phenyl(lower)atkoxycarbonylamino and phenyl(lower)aJkoxycarbonyl substituted lower 
alkanoytaminoproiine, 4-oxaloaminoproline, 4-lower alkoxalylaminoproHne, 4-tower alkanesul- 
fonylaminoproOne, 4-N,h^(tower)aikylamlno(lower^ 0 3 -lower alkylserine, C^-phenyl- 

(tower)aflcy (serine, thtoprollne sulfoxide, thioprolirte sutfone O**phenyl(lower)alkyl hydrogen aspartate, 
(carbamoyl and hydroxy substituted lower alkytaminohd-aspartate, carbamoyl(lower)aIkylamtno-^-aspartate, 
morphofino-0-aspartate, (carbamoyl and lower aftylcarbamoyl substituted lower alkylaminohS-aspartate, N*- 
phenyl(lower)aikoxyc8rbonylry8ine, N^^iatophenylttower^alkoxycarbonyllysine, N 5 -N.N-di(tower)aJkylamino- 
lower alkanoyllysine. N'-moiphofirxxarbonyllysine, N*-N-tower alkoxycarbonyl-N-lower alkoxycarbonyl- 
Oower)aicylamino(lower)alkanoyHystne, N* -(hydroxy and lower aikanoytamino substituted lower alkanoyl)- 
tyslne, N* -(hydroxy and lower alkoxycarbonylamino su b stit u ted lower alkanoyl)lysine, N 5 -lower 
aflcoxycarbonylamino(kmer)alkaix>ylly8t N € -amirxK tower >alkanoy I lysine, rsf-phenylflower)- 

alkaxycarbonylornithine, ^-(hydroxy and lower aikanoy (amino substituted lower alkanoyl)omithine, N s - 
(hydroxy and lower aikaxycarbonyiamino substituted lower alkanoyl)omithtne. 

5. A compound of dafrn 4 t wherein 
R 1 is Indazolyl or a group of the formula : 




wherein R 1 is hydrogen, methyl, isopropyl, carboxym ethyl, t-butoxycarbonylmethyl, N,N-dimethytaminoethyl 

or N,N-<fimetrrylamirK)ethyte^^ and 

R 7 la hydrogn, hydroxy, chkxo. methyl, methoxy or N.N-dimethylamino, 

R 2 Is hydrogen or methyl, 

R 3 is hydrogen or hydroxy, 

R 4 is methyl, hydroxyethyl or acetytoxyethyi, 

R 5 is benzyl, fluorobenzyt, chloroberayi, trifluoromethylbenzyl or pyridytmethyl. 
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is Pro, D-Pro, ProUOH), Gly, Ser, Asn, Aib, Azt, 
Tpr, Asp, Lys, M t, Thr, Ala, Orn, OH 

Tpr(O), 3pr(0 2 ), ProUOCHjCO-Bi^), 

Pro(40Ms), Pro(4HH-), 

C0 2 H , 

Pro(4NHCOC0 2 Et), Pro(40CONH 2 ) , Asp(OBzl), 

j— Gln-NHBu* S1^N ( CH 2 ) 2 CQ~, 

Asp , Lys(Z), Lys, 

CH-CO-Bu 
/ 2 2 

Boc-Thr— j Ac-Thr — j i— COCHIN _ 

Lys , Lys , Lys 



Lys , Pro(40Ac), Pro ( 4NHCOCH 2 NH2 ) , 

Pro{4NHCOCH 2 NB 2 ), Pro{4NHCO(CH 2 ) 2 CHC0 2 Bzl), 

MHZ 

Pro(4MHCO(CB 2 ) 2 CBC0 2 H) , Pro(4NHCO(CB 2 ) 2 C0 2 H) , 

ProUNHCOCO-H), Pro(40Ts), Pro(4SNe), Pro(40Me), 

rThr-NH- r-H;0 
2 

Ser(Bsl), Lys(Cl-Z), Asp , Asp , 

r-Gly-HH 2 Boc-pAla-| 
Asp , SerlBu*), Orn(Z), Lys, 

Boc-Oly— j Boc-Thr— j 

Lys, Orn, 

( 4NHCOCH ( CH- ) -CO,Bzl , Ac-Thr-i 

I . I 
NHZ Orn, 
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H-3Ala-| H-Gly— j 

Lys r Lys, Pro(40CH 2 C0 2 H) , 

Pro(4NHCOCH(CH 2 ) 2 C0 2 H) # Pro(4NHMs), 

NH 2 

Pro(4NHCO(CH 2 ) 2 NEt 2 ) # Pro(40CH 2 C0 2 Bt) or 
p-CO(CH 2 ) 2 C0 2 H 

Orn ; and 



Y Is bond, methylene, ethylene, trimethylene, or vinylene. 

6. A compound of claim 5, wherein 
R 1 is indazotyl or imidazoiyl, 

R* is hydrogen, 

R 3 is hydrogen or hydroxy, 

R 4 Is methyl, 

R* is benzyl, and 

Y is bond. 

7. A compound of claim 6, which is selected from the group consisting of : 



p — CO- (2S,4R) -Pro ( 40H) -Tyr-N ^ 



He 



H 



, and 



Me 

-CO-(2R, 4R) -Tpr(O) -Phe-N ^ 

Bzl 



H 



0L A pro c e w tor preparing a compound of the formula : 



R 3 




R 2 CH- A 

1 I I 2 

R — Y — CO — A N CH — CO — N ' c 

R 



104 



EP 0 394 989 A2 



TO 



T6 



20 



30 



36 



40 



SO 



Wherein R 1 is lower alkyl, aryl, arylamino. pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl. or a group of the 
f rmuta : 



wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
Z is 0, S or NH, 

each of which may have suitable substttuent(s); 
R 2 is hydrogen or lower alkyl; 
R 3 is hydrogen or hydroxy; 

R 4 is lower alkyl which may have suitable substttuent(s), and 
R 9 is ar(lower)aIkyl which may have suitable substltuent(s) or pyridyl(lower)aikyl, or 
R 4 and R 5 are linked together to form benzene-condensed lower alkyiene; 
A is an amino acid residue excepting D-Trp, which may have suitable substituent(s); and 
Y is bond, lower alkyiene or lower alkenylene, 
or a pharmaceutically acceptable salt thereof, which comprises 
(1) reacting a compound of the formula : 



wherein R 3 , R 3 , R\ R 5 and A are each as defined above, 
or its reactive derivative at the amino group 
or a salt thereof, with a compound of the formula : 
R 1 - Y - COOH 

Wherein R 1 and Y are each as defined above, 
or to ready* derivative at the carboxy group 
or a art thereof, to give a compound of the formula: 






wherein R\ R 2 , R 3 , R 4 , R 5 , A and Y are each as defined above, 
or a salt thereof, or 
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(2) reacting a compound of the formula : 




H 



wherein R 2 , R 3 , R 4 , R 5 . A, X, Y and the symbol of a line and dotted line are each as defined above, 

or a salt thereof, with a compound of the formula : 

L - Rj wherein Rj is lower aflcyl which may have suitable substftuentys), and 

i is an acid residue, 

to give a compound of the formula : 




whereto R 1 , R 1 , R*, RP. Rj , A, X Y and the symbol of a One and dotted line are each as defined above, 
or a-atfl Aeceof, er 

(3) subsiding a compound of the formula : 
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wherein R 2 , R 3 , R 4 , R», AXY and the symbol of a line and dotted line are each as defined above, and 
Rj is protected carboxy(lower)alkyl, 

or a nit thereof, to elimination reaction of the carboxy protective group, to give a compound of the formula 




wherein R* R 3 , R 4 . R 1 , A, X, Y and the symbol of a fine and dotted fine are each as defined above, and 
R? is carboocy(iower)aMcyt v 
or a salt thereof » v 

(4) subjecting a obmpound of the formula : 
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10 



IB 



20 



26 



00 



wherein R 2 , R 3 , R* f R 6 , A, X, Y, R* and the symbol of a line and dotted line are ach as d fined above, 
or its reactive derivative at the carboxy group or a salt thereof, to amidation reaction, to give a compound of 
the formula : 




wherein R 2 , R 3 . R\ R*. A, X Y and the symbol of a line and dotted tine are each as defined above, and 
Rj is carbamoyKlower)aikyt which may have suitable substituent(s), 
or a salt thereof, or 

(5) subjecting a compound of the formula : 




R 4 
H 5 



wherein R 1 , R 2 , R > t R*,R f and Y are each as defined above, and 
40 A, la an amino tckf residue containing a thto, 

or a salt thereof, to ori datfo n reaction, to give a compound of the formula : 



90 




wherein R\ R 2 , R 3 , R\ R* and Y are each as defined above, and 
Ab is an amino acid residue containing a suffinyl or suifonyl, 
or a salt thereof, or 
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(6) subjecting a compound of the formula : 




wherein R\ R* R 9 , R 4 . R 5 and Y are each as defined above, and 

Ac is an amino acid residue containing an amino, a hydroxy and/or a carboxy, 

or its reactive derivative at the amino, hydroxy and/or carboxy group or a salt thereof, to introducti n of the 
amino, hydroxy and/br carboxy protective group, to give a compound of the formula : 




wherein R\ R 2 , R 3 , R*, R 1 , and Y are each as defined above, and 

Ad is an amino add residue containing a protected amino, a protected hydroxy and/6r a protected carboxy. 
or a salt thereof, or 

(7) reacting a compound of the formula : 




wherein R\ R 2 . R 3 , R\ R 5 and Y are each as defined above, and 

A, is an amino acid residue containing sulfonytoxy which has a suitable substituent, 

or a salt thereof, with a compound of the formula : 

MaN t 

wherein M a is an alkaline metal, 
to give a compound of the formula : 
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R 4 
R 5 



wherein R\ R 2 , R 3 . R*. R 5 and Y are each as defined above, and 
Y5 Af is an amino acid residue containing an azide, 

or a salt thereof, and continuously subjecting it to hydrogenation, to give a compound of the formula 



20 




R 4 

R 5 



30 

wherein R\ R 2 , R 3 , R\ R* and Y are each as defined above, and 
Ag is an amino add residue containing an amino, 
or a salt thereof, or 

(8) subjecting a compound of the formula : 




^R 4 
^R 5 

wherein R\ R 2 , R 3 . R 4 , R 8 . Y and A* are each as defined above, 

or a salt thereof, to elimination reaction of the amino, hydroxy and/or carboxy protective group, to give a 
compound of the formula : 
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TO 




wherein R\ R 2 , R 3 , R 4 , R 5 , Y and Ao are each as defined above. 
7g or a salt thereof* or 

(9) reacting a compound of the formula : 



20 



25 




90 

wherein R\ R 2 , R 3 , R 4 , R 5 and Y are each aa defined above, and 
At, is an amino add residue containing a protected hydroxy, 
or a salt thereof, with a compound of the formula : 
MbSR* 

3, wherein R 9 ts lower aflcyl, and 
Mb la an alkafine metal, 
to give a compound of the formula : 



40 




wherein R\ R 2 , H*. R 4 , R 5 , and Y are each as defined above, and 
A| is an amino acid residue containing tower alkytthio, 
or a salt thereof, or 

(10) subjecting a compound of the formula : 

ss 



111 



EP 0 394 989 A2 



TO 




R 4 
R 5 



T6 



wherein R 2 , R 3 , R 4 , R 5 , A, X, Y and the symbol of a line and dotted One are each as defined above, and 
Rj is amino protective group* 

or a salt thereof, to elimination reaction of the amino protective group, to give a compound of the formula 




90 Y — CO — A — N — CH — CO — N 



R 4 

R 5 



H 



wherein R*. R 3 , R*, R 5 , A, X, Y and the symbol of a One and dotted fine are each as defined above, 
or a salt thereof, or 

(11) subjecting a compound of the formula : 




^R 5 



wherein R\ R 8 , R 9 , ff, A and Y are each as defined above, and 
Rj is protected hydraxy(lower)alcyt, 

or a salt thereof, to eimination reaction of the hydroxy protective group, to give a compound of the formula 
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wherein R\ R 2 , R 3 , R 5 , A and Y are each as defined above, and 
f a RJ Is hydroxy{tower)alkyl, 
or a salt thereof. 

9. A pharmaceutical composition which comprises a compound of claim 1 and a pharmaceutical^ 
acceptable carrier or exdpient 

10. A process for preparing a pharmaceutical composition which comprises admixing a compound of 
so claim 1 with a pharmaceutically acceptable carrier or exciptent 

11. A compound of claim 1 for use as a medicament 

12. A compound of claim 1 for use as a tachykinin antagonist 

13. A compound of claim 1 for use as a substance P antagonist 

14. A use of a compound of claim 1 for manufacturing a medicament for treating tachykinin mediated 

28 15. A method for treating tachykinin mediated diseases which comprises administering a compound of 
claim 1 to human or animals. 



so 
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